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therapeutic drugs for asthma 
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substances capable of suppressing 
the functions of GPR4 relating to 
signal transduction; and preventive 
and/or therapeutic drugs for asthma 
containing as the active ingredient 
nitrogen-containing tricyclic 
compounds represented by the 
general formula (I), quaternary 
ammonium salts thereof, or 
pharmacologically acceptable salts 
of both: (I) wherein is substituted 
or unsubstituted lower alkyl or the 
like; is hydrogen, substituted or 
unsubstituted lower alkyl, or the like; 
R^ and R* are each independently 
hydrogen, lower alkyl, or the like; 
n is 0 or 1; X is -(CH2)2- or the like; 
and Y is a group represented by the 
general formula (II): (II) (wherein W 
is CH or nitrogen; 7} and 7? are each 
independently hydrogen, substituted 
or unsubstituted lower alkyl, or the 
like; and is hydrogen, substituted 
or unsubstituted lower alkyl, or the 
like). 
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m m ^ 

f&'&o? A# 1> #^E-r 5 r b . if U f^^ i- S ©J f^ffl <^ Jfc f& 

G ge@*^S:M V-feT'^'— Sfi!^ (^Tx GPCR tlB&-t-) -C*>5GPR4tCO 
V^-C^*^ B&JJlli;^^ LTV^ S r P>tb"CV^5 5 ^ (Genomics). 

30 84-88 M (1995 #)]o ^ . GPR4 . It S "t? 5 7 ^ >- =f 5^ 7V Jj^ 

4^ y 7V =1 y V (spc) y7jN;^:7T5^ v?>'i^ =i y >' (lpo ^-a- u s 

':^>'^Sr'^^•rs w t ;5m'&^iT'-CV^S [ ^ - ■:^ • ;^ :^ • 

(J. Biol. Chem. ). 276 41325-41335 H (2001 ^)3o SPC 
tCOV^Ttt^ TNF-a]g^:33 itJ? ICAM-1 5I^Sr^S-rS r ^ -as^^^n C 
•Y — -^-^V • • i^^^ -Y • i^^*--^ > »3 (J. Invest. 

Dermatol.). 112^. 91-96 H (1999 ^)]. ^ ^ A ^ <^ T V /V - -14^ ife 
^ODi|#;SS^lge$nTV^ 5, LPC ^COV^-Cf4. — ^^V- — 

3^. y^^w.^ (cir. Res.). 84 52-59 M ( 2000 ^ ) ] •'^ I^J ^ ^ US X- <Z) 

(J. Clin. Invest.). 90 #. 1138-1144 M (1992 ¥)]x "^^J^n^T — i^S 
tt-fb [i^-Y^^^/V • • (J- Immunol.). 147 ^. 273-280 
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H (1991^)] i^^3Sl^:li#UTV^5 i i ds«#$nTV^5„ * 

y(^ly7. (Clinic. Science), 97 595-601 M (1999 #)] -^T V/V^af — 

31.^7 ^ 1/ ^ ?V ' i^'y (J. Exp. Med. )^ 183 #s 2235-2245 

M (1996 ^)] ;5S^^$tbTV^5o LPC ^^Srtti^J-t-a 3 y 

f-s^:?^ f • -r W i^—^' T'y ^ 'T ^ K•i^^3^>';^ (Indian J. Chest Dis. 
Allied Sci. ). 39 149-156 M (1997 L U . SPC. LPC tj Hi GPR4 

^^JC OGR-1 C^-Y • -fe/l^ • ^ CI V?— (Nat. Cell Biol. ) , 2 

261-267 K (2000 ^)3 G2A [ 1^ ^ ^ (Science). 293 702-705 M 
(2001 ^)] ^l:: tM-a-^r 5 r i: ;&s^ btb-C*3 9 . ;iixP)®f^ffi^5 gpR4 Sr 

GPCR {ctt. ^BSF^T-i^PJieili^-rs <»; . y ;^ >- K^5:j^lS b < T ^ i/^/ 
^>'V^gS-r. GPCR t iq^f^ixS GPCR btL-CV^ 5 , y K# 

#«E^Jj:«gH-5e^i?''^/vtt#fife6*jflH4t i^f^tLSo fllRfe^ttM GPCR inta. 

J; 5t^$H:^^M gpcr C^v^^.^ — •^r-'^-^^cii^— ( MoI. 

Pharmacol.). 57^. 890 M (2000*^). W098/46995] >55 5 o GPCR <DS|J^ 

*yt..S:^C:/l^'5^>'*-r*7* y i^^T^ • 5 S/ ^ (Bulletin de la Societe 
Chimique). 185 H (1981^) *3 i tJ« 3 — 13 t"T • — "^/V • • 
T'-f • -ir ^ :^ f y — (Eur. J, Med. Chem. ) . 12 219 H (1977 ^)] 

id. ^J&<^>^C (I) tc^jv^T R^^s^/i'^ y y L> R\ R»*5 it;? R*^*^ 

U.Y {::+B^i-5gi^S;a5^/^*^ yy-efo!9,n^5i-efoV).x dS-(cH2)2- 

^sr«-r -fk-a-^ ^5 $ tux v^ 5 o 
s^lSB^OD i6<Jtt. GPR4 <oi/if'ir;v^^\^m'r^m^^nuir^o^m.^m 
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( 1 ) 1 1 mm<DT 5 y ^sa^j^^-r 5seK<Dixi/':^yi'^i^ic^ 

(2) eit.T<z> 1 ) ~ 4) 

3) @B^J#-^1 8 |H^(7)J^^iB^J;5^ b^f^tb^jSi^ b/c 5 ~ 6 om^^^^bJ^ 
5;ty rf^^iJ' i^;^-^ K®+B^t6*JiE^J^*-r 5 ;^ y =''5^ ^ w K * fc «^ 

ia3?iJ^*-r5 DNA ^ b y ^'i^a: v b fSi0k¥^y^^^^ y X d^oia 
tg<Sr*UftiJ-r-5 5~6 0 ^mii^h^a^^ ^) ^ fctt^;^ y 

( 3 ) £tT<0 1 ) ~ 4 ) 

■ 1 ) w.n^% 1 1 IB«<DT ^ / ^ia^^ij^^-fss ^^>ai-sfet#:. 

2) K^iJU^-^l 3 IBS (^T 5 7 ^iH3^J^^-r5lie«<^^a-rsm^*:. 

4) Sa^J#-^l 1 , 1 3*3itJf 1 7 V>-m*? — o{C|BS(OT ^ 
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(4) ^ (I) 




tt^em<^^*^T^l-^/^^^-r)s-SR^''(^if .R'" f*«r^ R^ <b I^^T'fc S). 

-coNR^'R^' R'-*3 it;? R^-fi^tL^'tbtiilB R'*5 itj^^ia R' <h lii«-efe 

5), -COjR^" (SCf. R^MiW^ R^ -rR^R'^R" (S;tt». R"*5 

itjt RS" fi^^x^tb^fi^ R« *5 itJ^WlB R" t lia-efe •? .R"» «<g;«T/v^/U. 
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X fi-(CH2)2-*fc:«-CH=CH-S:^ 
Yfi^ (II) 



^PbcT/IB2003/003470 



(II) 

E ^ T ^ = lJ7 A j|S * ^ © in a ^ 6*1 1- f»= ^ $ tt S Jfr 3Sa fife ^ ^ 
b T ^ ^ -f 5 ^ <^ ^ is J: TJf / * « ^r»J o 

(6) R^jOSTK^-efcS^ (4) «*fcfi^ (5) «lc|amoiQ&©^B&*3J: 

(7) ridxxf' ^^Tkmx^^m (4) ji-^ (e) ^lovN-r 
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O S © ^ Bft *3 i TJ« / ^ f& ^ o 

■h n^m^(Dmm^^Mf^ir?,m (4) (?) m(D\,^-rfii>>\cm 
(9) m (4) (8) m.(o\^-r^fi^\^mm<D^m.m^m^ih^^h \. 

( 1 0)i?SSO^B&*5 J;tf/*fe«:f&^?[iJ«)tiitorc«>(D^(4)^~^(8) 

* f4 ^ tv b o 0 S ^ 6<j l:: W ^ $ ix 5 m © ^ ffi o 

$ hK:^?imtt&.T(0 (11) ~ (23) tci§-rs, 

(1 1) ^ (I) 




(S^itt'^ n. R\ R\ R\ R\ X 43 i tJ^ Y tt^tb^tbifr^ ^ P^-Cfc 5 ) 

(12) Ri;0S-NR5R«-efc 9 s R^*5 it)? R« ;&5 gl^-r 5 ^^I^^ — ^ I- J^f o X 

@tsi^ L< t±0m^<ommmm^M^'r ( i i ) ^i-mmo-^s^n^ 

$ Ix 5 4£o 

(13) R^d^TK^-e^s^ (1 1 ) b< «ii (12) m.Kw.m(D^m.m 

(14) R'*5itJJ R* ;65 7K^-Cfe50 (1 1) (1 3) 3Sov^i"|^^> 
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L< tii^mt^(Dmmm^mm-r (id (14) «ov>-rtb 

(16) 1^ (11) (15) «©v^-ri^3&Mc^m©■^^§^H^^'^b■g• 

(1 7) ^ (1 1) (1 5) m(D\,^-rtiii^i^mm(D^mm^m^^t^m 

•:^ ^'i'^ (c gi -f 5 # 16 © «i f!l o 

(1 8)iBJ?ij#-^i i^«soT5 ymmm^^-t^m&^(D->^-r/^mmK 

© ^ *3 J: / * f± f& 5^ o 
( 1 9 ) II ( 2 ) 3J12:|B^© 1 ) ~ 4 ) © V>i'tb;ei» — o©:^ y =r5? V:^-^ 

(2 0) m (3) «l;iBS©l) ~4) © v>-f — o©*t^(s:©f&SlcW^a 
(21) B^S©^B&*3 J;t;5/*fcf4?&i5Si^J©asiit©fcfe©. iE2?iJ#-^ 11^ 

(2 2) iQJi.©^B:&*5 J;U5/*fc«?&)S5^J©S»jt©fc«><^s H (2) 
gt© 1 ) ~ 4 ) ©v^"f o©;r y =fp?jJ'U';^-5^K*ittt^;e-y =^"5? j?" 

K^«fls:©teffio 

(2 3) iQl>©^ES*5 J:t)5/'*fc«f&iSe^J©Mat©^«>©> 0 (3) ^JcilB 
^©1) ~4) ©V"»-f H35> — 'O©^#:©|fe;ffio 
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:}3 j:t)fia^j#-^ 1 1 mf^(OT 5 y mwL^i ^^-r ^mj^ n<o ^ -r 

GPCR -efeS GPR4 (0«^6<J?SttiS:«J$IJi-Sigj®®aim^ff V^, GPR4 ©«^6<J 

GPR4 <^^i-5 i/i/-:^^v^i^tcW-r S^tgSrjJUSiJ-rS'^Ki: bT«. GPR4 
g#cD^^^P4**fcfi«i^J-t- Si^K> y ;Jfv KcT) GPR4 -^cDM-^^iasi- 
Si^S. GPR4--©y;<f>' Kjjg^fJiJ: •9^-r5i>'j/':^>'^^i^[«»J;tf^. mmP% 
cAMP Sim<Z)^'ft: (Ji#*fcH:ffiT).. iNBIiart Ca^^Jg^o^-fb (Jb#). 
mitogen-activated protein (MAP) — © U -ftS ^ 355 ^ tb S ] ttp ^ 

GPR4 i «? ^-r^i^^'Tjv^m^nm't^mv. im 

Xf^ GPR4 ://-^-;^T = ^ h^J^S-^^ttS) #/5S-^^tl.5o -h|Bi^« 

^jttr^-t-S t ©-Cts J; v>„ GPR4 t LXf±. 0«^«ffi2?iJ#-^ 11. 1 3 *3 
J:TJ«1 7 ;d>bjl«tL5VN-f — olcfB^^T 5 / @?iB?iJ <lr^i- 5 S 6 IT. 
fe5V^«iB^J#■^l I. 1 33oJ;t51 7 >^l»e>@r^^^5V^-rtb*> — oJJifBSO 

/ mmm^^ V. yii*oia^j#-^ i i tamo t 5 / ^lE^j^^-r -5^ eao v- 

^ ^ ic §1 -r S «l «fe ^ * i- S ^ e K ^ ^ Jf b 5 o 
BB^iJft-^ 11.1343J;'0«17 ;5*b^f^*LSV^-f 3x3&^ — ol3:|a«i©T ^ y 

^^{•-^-rS^fg^^-rSMe^Fi, UC^ CMolecular Cloning, A 
Laboratory Manual, Second E-dition, Cold Spring Harbor Laboratory Press 

(1989^) (JJtTx ^ 7- • ^ n— = >'^^2Jig^|llS-r). Current 

Protocols in Molecular Biology, John Wiley & Sons (1987-1997^) 
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Nucleic Acids Research, 10, 6487 (1982)^ Proc. Natl. Acad. Sci. USA, 
79, 6409(1982), Gene, 34, 315 (1985), Nucleic Acids Research, ii, 4431 
(1985), Proc. Natl. Acad. Sci. USA, 82. 488 (1985)^] 

6*J^^#Afe^ffi V^T, m^itMn^"^ 11, 13*5J:t5l7 ^>hmitf\,:s> 

f±i~5<@-e*)So 

lrov^Ttt,^^M<b#^^Mi: ^ ^1 ^ ^jJ V^o T 5 y t LTf*, 

5 i^^, V i^'^x L-t ;^^i^>', L-'f y 13^ L-o^ i^^', L-y i^i^, 

L-T>'W'¥^ L-^ ix, L-7 31 =/>T 7 = L-:/ci y >', L— y i^, 

: n >r y CI >r / /vn-f i^i^, y i^, y /v/^ y i^, T 

^^^'s 2-T 5 y ^t^' V^, ;>« O-^ ^>'^-fe y i^, tert-^^/l^:/ 

Di8^ : ye^i^, = i:^/^^^^^, 2, 4-i^T ^ / i^^x 2,3- 

9 
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±. ^ff * b < « 9 0 ^ bl-tt 9 5 %J^;^±<0|1I — &ilr^ LTV^S :i t 

T $ y ^iB>RI"^*SSSa?U<?>l^ — ttfi. Karlin and AltschulJZI J: S T /l^ 
y XABLAST [Pro. Natl. Acad. Sci. USA, 90. 5873 (1993) 3 -^FASTA [Methods 
Enzymol., 183, 63 (1990)] ^ ffi V^ T ^i" 5 :i t ^5 # § , r©T>'^='"U 
XABLAST^^:^':5V^T. BLASTN ^ — ^ ) ^BLASTX 

nr ^ J ^7* — ^^ — :^) i J: i/^ a ;ds§i^ ^ 5 [j. MoI. 

Biol., 215, 403(1990) ]o BLASTlC S ^ BLASTNtll J: o X it SIE^IJ ^ ^ W 
^-^^ — ^fit»J x:fdcscore= lOO, wordlength= 12i: 5 „ 

*fc. BLAST^^:S-3V^-CBLASTX^:: J; oXT ^ / ®?iB^JS:«FW-r 5^'a'{-«> 

^ ^ — fi^J ;^ score == 50 ^ wordlength = 3 ir "f- S o BLAST Gapped 

BLASTT'n if? J>^ ^Ir ^ ^-g- IJI » , 

— Sr^V^-S [Gapped ELASTIC OV^X ti:S:^ (Nuc. Acids Res. , 25, 3389-3402 

(1997) ) S:#Rg]„ ::nbo»FW:3^lfe©A#:6<j5fc^fett4^i^xfc5 

(http : //www. ncbi. nlm. nih. gov. # ^ ) « 

GPR4 e#©^3^Sria#*7t«c$p^ji-5/|^fr Lxtt. «3i^fis ia^j#-^ 

12.1 4*3J:T^1 8 V^i* tLd^— o ICllB^cDmSiE^Jd^ b^fi 

tbSi^!^ b:rc 1 5 ~ 6 Ol^S/5^e>'feS:^ y I^:^^ K 0*i ^t^JSH^iJ ^ 

Jfr-fS y =?p^ W:^^ K (£ilT, ^ • P =f 5? jJ' x^ir'f' K <h t> 

). iB^J#-§- 12, 14*5j:t;J18 35*b3g^^tbSV^i•^^^— olJifB^© 

itSia??"J^*-r5 DNA t ;^ h y :^ b ;fe^#x^^-r y iJ^-f X la^j 

10 
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fci 5-6 0 m.m7!)> h ^ V =^^^ UTi-^ v(omm^mM%:^-r^T 

17-6 omm. J: •J^fF* U< f42 0~ 6 OitK. ^ blc^iF* U< tt3 0~ 

^ K©^iRMi&fi^©tB4i6<Jia^J*^-rST>'^-fe>'^ -^e-y =?:5?:? v-:^^ 
K;5S#ff ^Ti^^-fev;^ • ::i-y =^:5? ^ Ktt. ia?iJ#-§- 1 2 . 

:^y =^^5? ^ v:^'?- K"*"^ y ;^ilt?3i;^-7^>'Uji$'a'^SN3'-P5'3fc;^ ji^T 5; f 
— h^^i^^m^t\'1t:i- ]} l^-^'f- Vmmi^. V;^-^ KtfO 

y y v^s^a^j^T^/w-t F;^^i^-^lc^t^ $ Hfc 

fc;^- y ^J' yBMi^. :t V ^ Y ^ (D ^y h i^^t^y y ^ 

^V'VW^'y}^^'^^ (phenoxazine-modified cytosine) XW^^ i\^f^^ \) 
=?55 ^ VHr^ KM^^*:^ ■^^) X^^^'f- K-f O y /}^~ — >^ ;55 2'-o-:/ n tf/v 

fl^**:^$rfcjf 5 ;i 5 CSBJI&X^, 16, 1463 (1997)], 

11 
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SrfflW T l^^-^l^ ^mA/D}iA&.W ;^-1h-r a^^*^ t -( \y ^ :^ h y 50, 

322 (1992)^ -fb^, 46, 681 (1991) x Biotechnology, 9, 358 (1992) ^ Trends 
in Biotechnology, iO, 87 (1992) ^ Trends in Biotechnology, iO, 152 
(1992). ^BSX^, 16. 1463 (1997)3, h y • ^ ^ y ^ 7.^^ [Trends 

in Biotechnology, 10, 132 (1992)). )) ^ J^^% [Current Opinion in 
Chemical Biology, 3, 274 (1999). FEMS Microbiology Reviews, 23, 257 
(1999). Frontiers in Bioscience, 4, D497 (1999). Chemistry & Biology, 
6, R33 (1999). Nucleic Acids Research, 26, 5237 (1998). Trends in 
Biotechnology, 16., 438 (1998)3. 5 VMi^* =i ^ DNA& [Nippon Rinsho - 
Japanese Journal of Clinical Medicine, 5^ 563 (1998). Circulation 
Research, 82, 1023 (1998). Experimental Nephrology, 5, 429 (1997). 
Nippon Rinsho - Japanese Journal of Clinical Medicine, 54, 2583 (1996)3 
C.-C. GPR4S #©^3^^$r|5a^*:/5:f±«ia<J-f-5 w t ;5S-C# 5o 

^ Ki: f±. iaa?iJ#-^ 12. I4d3it;5i8 b^t^^S v^-m;5»— oiclBife 

/N>r ^y ^^-r-^— i^ife. -^7 — ^ . /N-r :;/'y i5^-f ^-iX3 f-if ^ 

:/i3 5, h/N-r y ^-r — V a ^^^fe^%fflv^s r l^: J; 13 # b Sdna^I: 

^S' — ^fflV^T. 0. 7~1. 0 mol/KOJI&'fb-^- V y IJ' A#^feT. 6 5'C-e^^ 

^ iT^y iJ^'T-^-e^ 3 vSr^Tofc^. 0. 1 ~ 2 f^^fttossc^^ ( 1 ^i^^^ 

©SSC^?S?©m^»x 1 5 0 mmol/m-fb:?- h )) ^ . 1 5 mmol/l^' ^ 

hy [J'AJ:!?*^) ^ffiv^. 6 5 'C^fl^T-e^ ^ >'i-i5' — S:l5fe^-rs r i: iz: J: 

!9 I^^T-# SbNA^^^ff 2) r t ;!)St?€: 5o ^^'f y — V 3 ^ 

df- 3. 7 — • -f t3 5? ^ . DNA Cloning 1 : Core Techniques, A Practical 
Approach, Second Edition, Oxford University (1995)*? {Jl^S ^ tl'T 5 
:3^«fe»::J|SCT^T 5 ^ ^ ;6S T* # 5 » -'^ y jJ^'f X-f 5 5? V;^-?^ K t UT H:. 
0yx.(^±iBBLAST^FASTA^?Srffl V^Ttf^ Ufc # iJll 2 . 1 4 i tJ? 1 8 1i> 
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^> ® 6 V ^ i" — o IB ^ <Z) It » IB S: * f 5 DNA <^ 6<J i2 anj ^ Jfr -r 

< tts 0 %£A±o4ePtt«r*-t-5DNA, $ Pjtciif * b < « 9 5 %&^±(Dmm 
te<^W-f-5DNA$r^tf 5 r i: ;2iS-T?t 5o iJ' ^ K UT tt. DNA. RNA^ 

5< ^ KSI^#:. *fcttiajU»-§- 12. 1433J:TJJl8 bJlf^H 5 v^ 

J; «3 w <b 5 [Nature Genet. , 8, 42 (1994) ]„ 
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^[>^/W;^it^^^A&^ UX«. V l^miJJ^->^ J^^Hom [Virology. 
52, 456-467 (1973) ; Science, 209, 1414-1422 (1980)), ^ ^ n ^ 

[Proc. Natl. Acad. Sci. USA, 77., 5399-5403 (1980) ; Proc. 
Natl. Acad. Sci. USA, 77_, 7380-7384 (1980) ; Cell, 27, 223-231 (1981) ; 
Nature. 294, 92-94 (1981)), V Ji^ y-ASr:^^ U fd^gt-g-t^h^E^^Afe CProc. 
Natl. Acad. Sci. USA, 84, 7413-7417 (1987) Biochemistry, 28, 9508-9514 
(1989) ; J. Biol. Chem. , 264. 12126-12129 (1989) ; Hum. Gene Ther. , 3, 
267-275 (1992) ; Science, 249 . 1285-1288 (1990) ; Circulation, 83, 
2007-2011 (1992)). ifigE D N A ^ 19 ^ ^ ttS^fls-iE^ D N A# A ife 
(Science. 247. 1465-1468 (1990) ; J. Biol. Chem.. 266. 14338-14342 
(1991) ;Proc. Natl. Acad. Sci. USA, 87, 3655-3659 (1991) ; J. Biol. Chem. , 
264. 16985-16987 (1989) ; BioTechniques, li, 474-485 (1991) ; Proc. Natl. 
Acad. Sci. USA. 87, 3410-3414 (1990) ; Proc. Natl. Acad. Sci. USA. 88. 
4255-4259 (1991) ; Proc. Natl. Acad. Sci. USA, 87, 4033-4037 •( 1990) ; 
Proc. Natl. Acad. Sci. USA, 88, 8850-8854 (1991) ; Hum. Gene Ther.. 3, 

147-154 (1991)) ^Srfcff 5 ^ ;5s-e# So 

y :«f GPR4 -^o^-e-sria^-r sifeiw t bTti, mx.tt. gpr4 srisii-r 

#S*S. GPR4 <^#M6<jtC:^lil|-r S^7L#:d5^* UV^o t^tim^i^it^ V ^ X2 

GPR4 Sr^mSi-S fP^#:^*fclf S 35S-C# So t hM^p^ 

'y^W'. fc h^k*LflE^t>:*:|8PJO^^*:<i: LTffi V^S r .b S. 

(1) -m^) ^=^—r)\^^w-(o^m 

GPR4 %f^\X^<0^j^Wy\-^-^) ^-ZT^ KomSS^ia. fcS V>fi GPR4 — % 
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^fii:ii©i£#»ttibife> 1 mmtiy> 5o~iooix g uv>o 

-^y^ K?rfflV^5#^tt. ^:7''f- K^;^;?; t^;<f'r '^^i^T^i^ (keyhole 
limpet haemocyanin) -^-£{=^a ^ u ]) ly^O^^ P T M ^ {31 ^ ^ 

^^M©^-%-ri, 1 |Hie©^-^©#i~2jl&1*5#{j:3~l0liIfT5, 

jt^-t^^ t ^mmi^mm^m mmi^mm^m (elisa &) : g^»i^Tij (1976 

Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory 

(1988)] ^•x^mm-t^io 

:!(7 y y >'l'^tfc^ [Antibodies, A Laboratory Manual, Cold 
Spring Harbor Laboratory, (1988)]. * ;^ « DEAE-^ 7 r — ;^ * ^ A . 

(2) ^ / 1^ vi—i-^p^t^(oipm 

(a)^^S^^Sa<Di30g 

^6^g^^:ffiv^:fc gpr4 oiaJ^^f-fi-ai^ y ^^^"^ Koi^SS^fps fc5v^ 

tt GPR4 © — $fJ(^T 5 /^iB3?iJS:#-rS^7'^ Kl-iit ^ ® jfiL^;i5 + ^/£ 

i^fl^BiSr MEM^ai (BTKSa^^tSSi) tft?jHB»rU. t!" i^-fe: b (5 C L . 
l,200rpm -X? 5 ^B,1ii<i>^^ -hmSrttXS, 

nbtif:zitmm-^(Dm-mji&^ ^ y ^-tfe-ftr aj^®^ (pht.ss) 
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P3-X63Ag8-Ul (eiLT% P3-U1 iH^-t*) CCurr. Topics Microbiol. Immunol., 81, 
1 (1978), Eur. J. Immunol.. 6, 511 (1976)], SP2/0-Agl4 (SP-2) (Nature, 
276. 269 (1978)]. P3-X63-Ag8653 (653) CJ. Immunol., 123. 1548 (1979)], 
P3-X63-Ag8(X63) [Nature, 256, 495 (1975)] ^ ^ m^'^ ^ ^ t fs^X ^ ^ o ^ 
*t P>©jSBlia*5fefi, 8-Tif ^T=^ CRPMI-1640 $ 

(1.5mmol/l), 2 - P« /I'JirT' 7 — /V' (5X10-=mol/l), ^ ^ 

(lojtig/mi) :^ iut^ll&iSjfiLtS (PCS) (csL%tM> 10%) S:An^fem«& 
T, jE^l^ift i 5 ) $ b »J: 8-Tif i/T = V (15/ig/ml) SrAnx.fcJ§ 

jNeia^ 2Xio^^^±fflv^5o 
(c)xN^yy K--^of^Sg 

(a)-eiR#bfc0t(*:il^J8Bia t (b)-e^# bfc#fl««IBliaSrMEM^J6* 
fett PBS(y > y ^^i^ 1.83g, D ;«7 »; iJ^.^. O. 21g,:^|g 7. 65g, 

mmi^ 1 y y?^. pH7.2) t j; < gfe^#-u, j^ia^^s, ^w-m^mm, ■. #m 

®^B& = 5~10 : WTLfSi^i: 9 l,200rpm 5 ^^i^ 'IJ'^^I b ^ , 

-e, 10<•K^*:M^JllB!afc:/t «3 , y 31^ Vi^^y n-^v-ioOO (PEG-IOOO) 2g, 
MEM 2ml *5 i tFi^;»{ K (DMSO) 0. 7ml Jl-^ L * 0. 2 
~lml mm L, ^ 5>{:i 1~2 ^fHUK MEMJ^iffi l~2ml =lr ^ IhI ^ f S » 
^Ap^, MEM^*^jPx.T^fl:5&5 somi J; 5 5o ^iiM]^ 

900rpm-e 5 ^ft^^g »C.-4^SI^ . -t ft it T 5 » # rc«fc® ® ^ O^BS ^ , 
»^5^dM::«<* bfc^, ^ 71 tf^^x b {j: J; Sl&jii^^x 9*: ffi L -C »^ 5 
HAT ^milE.'^mmz. \^ :y {lQ-*mol/l) % V ( 1. 5 X IQ-^mol/l) 

iSiLXl-T 5 y 7" -7^ y V (4x10-^ mol/l) ^SriPX-fcj^Sfe] 100ml tfi-^^JSt-So 
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^mM^^ 96 :Kmmmyi^- v \^ ioom i/:?c-f o^j-seu. 5%co2-r 
^^_^-,f,^ sT-c-c 7-14 0 wm«-r 5. 

i$«-h?tO — SP^ i: 9 T ^ X CAntibodies, A 

Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)] 

fp. fc5v^«: GPR4 ^<^T ^ y ^la^j^^-r 5-^^^ K^ji^>'^:/i-' — 

L Cimgtts HT«:Hfi (HAT i^fl&35^bT ^ y T'-T^ y >'<£rK5V^^^a)^ 2 0 B 

(d)^ / ^ n — "t-^v^^lcoilM 
•f)):^^-y^m. C2, 6, 10, 14-7^ h 7 P« •t'j?; (Pristane) 

0.5ml SrHtlSrtS-^ 2®^^^Wi-53 Ufc 8~10 il^<^-^ ?>;^^^tfip? 

^■r5^^-r:/y k— -^jiBfla 5~2oxio«iiBBa/EE^ig)^t^(j:ai*-r io~ 

^IfiTKJS^tS.Ufc-^ ji^fejftTK.Sr^^ bs 3,000rpm T? 5 ^fSiy&'i^^mU 
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5^KSfix n — y"^fefc5V>t± 280nm T-c^S^^feSJ: «9»:ta-r5o 

^iL^*:Sr*^afiK:»-^ bT-^#f SgHfi. ^*^J^^ Sr ^at?«4--r S ^ 
rT fE -e fi fe S ^ . ii ^ W: ^ ^ ^ 5^ Sr m S ^ 6<J le: ^ $ n S - o 5 V > 

*fcfa^mrtig-^^<^#^iSPlS-^S:fcff S w ;i)5-e# So 

(D^mM\SE.M. y -fe y :/^©i5rM?riJt?<S:^*Il»Ji: UTffi V^-CMit■T?# So 
sn-t-s ^ So 

f^^ i9^5feS;&5; a^^Al BSfc«9 10/* g/kg~8mg/kg -efc 

So 

GPR4 j; «?^DS v'^:^;^e^^3:Mi-S«ltg^^^ll^J-rSi^ 
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GPR4 ic^g^tf^ffi ^^i-S-fk-g-ifei: LTJ*. m:^ii. ^ (I) -C^^tbS^fk 

•g-%;as^(f btbSo j^JLT> ^ (I) -vu^^^i^^^-^m^ih^m (i) ^vn^o 

x.f^E«»*:/tH:^|i^:|^(D^mm 1 ~ 1 0 ©T/V=3p7U;5S^{f ^l. :Sr 6<J f4 
^^/U, TT'ntVl^. -fyi/nfcVV. Zf ^ ^ ^ yzf ^ Jl^ ^ sec- zf 

(ii) VjJ' viT fV^jVil bT(*. 3 ~ 8 <Di^^ a T A^li^m^ 

(iii) ig:mTyK>- = yi'^ bXtt. m^^t^^. fc fi^it^ <D^^^ 2 ~ 
■fr^-f^^ ^l^'T^]^'^ ^df--fe-/U^ V=- =. /V , f- )\y ^ ^y^Xi^^ 

(iv) (i:aT/i'=3E^ = /i^i: LT ^t^ilC^^ fcfi^dii^l^O^^ic 2 ~ 8 ©T 

(v) /Nn -/^'f*, :7>:y^, Jfe^s *^*5 itjs !>^©^M^Sr«-r, 

(vi) T y -/vds J: t;t-?:tb-en*5ii|^-f 5 2^(ommm^ t-m\^ts:oxm 

1 4(D^^tt. ~#te*fcf*H^^cDT y — /i^^iS^tf btb> :Pr^*:61J(-fi7 
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SdSipJffett. M:i¥^\^ti-( >^=^^^. 1. 2, 3. 4 --7" h 7 t 

^Jl^. 6, 7. 8. 9 --7" h ^ fc Kn - 5 H-^>^:/S^^ 13 ^T^f-^'l'^^i^^ 

5i>J^J^< t ^> liB©®-?^<Sr'&tf 5M*fe(i6m«>^Stt«^^S. 3~8m 

© ^ ^ -a- b fc - 3S * fc H ^ ^ X- o T ^ * m . ^ * 1^ i ^ IS 

-< y y >'u. ^ i^^^y y -i' k y y k y ^ 
J y> y ^ J y :7 ^ 9 -ry^j^^ y v^^/^, ^ / y 
trn y tf 7 y y y -^'^^ y ^^v'Vs b y ry y /i^. b 

^yy/v. ^^^yy/i's ;^-=3e1^yyy^. >r y ;a-=3^1^y y ^'i'. ■^ry y^i^. 

y -^^r y y /V. 9^rc=.yu, ^ y Ifnys^n/Vv 2, 5-i^:^^yfcr 

y-i?=/u, 5^Ty y s^^^/v. 1^y y v^^/v. t^^yi^/v. if^y-:?y, 

/i>yc:^7U, ^/v*:yy. ^;t^/^7^^y::^/^, ^;e-^>'VjJ^yy. t'y^v'V, -7" 
h 7 t: K n tf y i^/V. v^b^t KnfcT^^/V. T Y y Kny^^/^x "T^b 

K y =71-^ ^ ff e> H S o 

< ^ t> 1 {sc^^^M^^^-^tf 5 M^fcfi 6 (^^M 

i4 ^ ^ S » f4 > f& O M m M ^ ^ SI ^ IS ^ * fc {4 ^ ^ m ^ % Ay T' V ^ T ^1 i V > ) , 
3 ~ 8 M^^-S^i^-^ bfe — ^* feriHSitX-i!^5fc < i tj 1 ^©^^M-^Sr 

t !>♦ CI tf y i^/v. ^ ^ K y = . -r y >- F y — . t° n y ^ ^ t y 
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;r^^tKndryy/u^ ^V'v'-YSi^J^v^y/i'^ ^T^^iJ^V'y/^. ^>Ky>'^^ 

^ y >r K y >'i'x y ^.'Vx t k n ^ k y /i'> f n y /i^. t k n e n 
y /i-, f 7 >^ y .'i'. h y T y y /w. 7^ b 7 :/ y /v. 5 y /v#^s#ff 

(xi)gJ^{&^T7V=¥/w*3 iT^Bt^iai^T/V;^/ y -Y/H^ifcJt affiles t UT 

r)\^^ / y( A^. mm.T ji- ^ ^ i/' . T y — amr y — ^1^:*-^^/ 

®lfeSI8[l~3(0. 'jSigiT/V^/^. '|SjKT>'V="3{^->. ^m.T ?\^^^'^-^ 
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So 

= =3^-:^. ^SSfcT/i^:*/ y ^yV:^-=aE-i^. <SilT>'W=i =3pe^;<7;V:^? = /V^ '|g;jKT>'>=¥ 
^ ^ )v^^ ^ )VT % J ^ ^ -c^^m T J ^ fvr % yo(g;^r/W=¥/^SBt9- 

^ tt^ttttf^T y — ./V (vi), i/iJ' n T>'V=3r/V(ii), a ^ :/ (v) . 
(ix). ^3 itJ^iBmr/l'^/Ki) PS-Cfc «? ^ T =7 f^'^^^y(n>T 

/^=aE^/^$lJ5>^4^ ^tL^Ht{rlB^i8aT>'i-=¥^^ (i) 9 . i^iSjSiT/^^ 

/VT $ J . t?(SjgiT/v=3E^/i'T 5: y ;)5;/vs}? = /v*3 it;? Sir =35^/1' T ^ y ;<7 

o (D ^ iRIlg -^^ i - {j: o -C 51^ ^ ^ H S @ ife ^ « ^ *3 J: tJ? ^ tb *s gn ^ 
-fS 2o(35MSim^t-JI»l-'fe<''C?l^^^ii'S®ife«^^l-*3H-5BJfeS 
<h L-C«. W|2«i^iS^T/^=aE^/l-{c:*5{t (xi) <^ ^^T?^ If fcS 

An;t. i&ar/i'^/^. ry— ^i^ry— /v. r^/^^^'i-. giar^/^^^f- 

^ $ H 5 ® l^^^^S I- *5 It 5 ems tt^&iSi T /V /V extern r /V fi H& 
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^Nn ^^'fi^^/N n y V (v) Ir)ST' & D . {S T /V = /V Jj? = ^'^ «0 <S 

y^u^ly (v) irlRia-efc-S] #;?i5^tf 

y :x'(b<g;iiiT/V'3E-yv i^HSimr Ji^^ Ji^is XXJ^^^^r:^ -Jj^ ^ tb ^ flfr IB 

^•r^^h^'&) (I) tea !^'fb^ ^/v^f^ffl ^•lirT#btb5Eg^T tj7 A 

<oii0i^L<^ mx.\tm.m^^ :^^b7Km^ts. m^is. mmm.. v >^mm.m 
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^ ^ (f 5 o 
2k: -fb -a- (I) <^ M 1* tfe ^ S o 

*fctt:3^^feSr^Jte-r5 05{r^jg§j«t#-g-> ^a-a-fife-fb^r-^ffi 

^ . . v'Viri/;;^ (Protective Groups in Organic 

Synthesis, the third edition), y — V (T.W.Greene), y ^ (Peter 
G.M.Wuts) 3 V • !7-r y - • T K • f-^'X • V^^ — V-^ 7^ y K 

(John Wiley & Sons Inc.) (1999 O {C #i- r i: ± !9 iJlM 

-fb-a-'^ (i-a) fi. je;Tlw^i-Mjt:&fel-ioT#s i;d5-e# 5o 




(l-a) 
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(^4>. R\ R\ R\ R^ R\ xisitj^ Y tt^rtb-enfl&iat i^a-cfe ») . rm* 
^SiaT^^'3ry^^ T y /cfi^i^i^^i'^r* R»» i t)? R" fip- * r± ^ 

T y — /V';*-'aE-i^;^/^>i^=^>'l'2^"=^^^. T /i^ =^ yi' /'^ * =^ :^ 

<xmi > 

'fk-e^'fei (Ilia) t \.xm\^^. i^r^i^F 7-61983 l;:5B^^ti.fc;^&l^ 

tic it), -fti-a-^fe) (IV) /jiis, 'fb-a-^ (Ilia) f^mm 

2p 7-61983 iJiM^^tb^fe^^fe^fcfi^tLiziip Cifc^«fetciJ: 9 -g-^-rs :i 

35s -e # 5 o 
<XiS 2 > 

>fb-a^i^ (IV) ^^fStfe^^SE^'. 1 Sfi:~::k:i§PJ0 7}s/i'AT/Vx t KtK^?^ 
^?^£Tl-. 1 ^ft^^J^i^PJO R'R'NH i^^. R^iSXXJ^ R" tt^^^^nH^ tm 
mxh^) *Vtf±-?:om^*£i:RlS$*5 :i l-i ^ it^m (l-a) S:# 

So 

ii.S-Ctfv>, 5 ^W**^ 100 B#W-Cif^Ti-So ?f^fi&tt^lSE^: b-CF±^ m^it 
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-fb-a-^fe (l-b) fiilTlc^-t-ij&felJ: J; oT-fb-a-'^ (i-c) ^Mif-TSr 

mmm 2 




<X5e 3 > 

^t^m (l-b) «r^?Stt^iE4'> 1 R'U (^^. R»^j:TJ«U 

(omoum. 0^ u < fi^ii-t?. i~48 ^ ^ ^ o . ^t-^m 

(I-c) r i: 5, 

7 fc K D 7 7 v?p{ 9^/VT-l2- > T 5: ^ =f-jV:^;i^J^T 5; h% T b 

26 




(^41, R\ R\ R\ R\ R\ R'\ R"^ R'^ X *3 J; tJ? Y tt^ tb^'t^MB 

<XS4 > 

it-^m (I-c) 1 ^S~:*Cig3IIO R^R'NH i^'P. R^iS^XJP 

t\cxv) ^ it^m (i-b) =lr#5 ^ So 

TK^-fb:* ^ > y iT-n tr/i-ai^/^r 5 i, 8- e^rf* if v'^J' n 
[5.4.0] i> y ^ -7-^iymt:m^^^ ;li:36s-c#^4'-e'^> b y ^^^/^T 5: 

jb-a-'^ (l-b) 'fb^'fei (i-d) Srfflv>. ij;Tl3:^-r:6r5feic ioTjb-a-'^ 
(I-e) $r®Jjg-r 5 w t ;5S-T?# 5„ 

27 




i^^. R^ R\ R*> X *5 itJJ Y tt^rtb^nWISi: Pl^-efe t) . R"33j;t5 

i-5 CH(CH2).N t-j^id^o-cftjfeii u < n$^m^(o^mm^jf^m ux t j: 

< tt#^gi^©T y — v'l^Sr^ b^ m {4 0~3 ©m^^^-T) 

R'*ioxx^ R'^ii^m^-r^ CH(CH2)„N t —mKti^xmm^fi^m^ii b< 
:3^^if^y5^v, 7}%^ tf^7 v?>'. •^/i'*; y ^^a-^/v- 

< X© 5 > 

TtMW^TX 10 ^K~24 ^FbI, b < 1-3 Wm^m-t^ :i t\z.i. 
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9 -fb-a- (I-e) ^S:#5ri:36St?#5c 

i^^nnaic^i^, hyvaii/, dre^w:^^ f^b^t Kci^^ 

'fk-a-'ter (l-d) 3!i*e)£4T»J:^-r:&fei::ioT>fti^«^ (i-f) trmmi-^^t 
®iitl£ 5 




(^tfJ, R\ R\ R\ R»\ R". n. X. Y *3 J: t/? m tt^tbgflB 1^^ 

<XiS 6 > 

-fk-a-i^ (i-d) ^^^t^^^tfix ii^ ccd^ e>K^&^^:fflv^fr^^SE<D^^©ra 

oig.^. if * U < fi^M~ioo'C<DFH^osa^-c. i ^a~:'^ig^Joig^ 'tern 
S#^£T. 1~48 U < « l~3 NF^^^a-r S r let ?) ^b^i^ 

(I-f)Sr#5 r So 

— /I', T'tiy-?^ — yi/, s^i^ u n 1? V, i;^^ ti n 3:.^ Y /u 
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it^m (i-c) 4". it^^ (I-g) f)^h&.T\^^-r:&mKx^xit'^^ (i-h) 
m^^m 6 




(^tt». R\ R\ R*> tlx X. Y ^j:x}( mn^^^nmmtmm-ch^ . r"*5 

Jll^©^^^^:*3V^-C h y Z >'V =^ P *3 J; tJ^ b y T v {c: is 
< X3g 7 > 

m^^izT&ms b< fi0.5~2 ^SOjS^J^C^^Pt^JO^^^Tv 1~200 

!^^7^^mm.. Tiamih-)- h y a. y i^ a tert-y h^a^ix TK^-fli-^- h 
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-fk-a-^j (i-c) ;5^bjj^.T{-:5^i-;b-jfel- J; o-c-fb-a-^J (i-i) ^Wit-t^^t 

/55 T? # 5 o 




R% R\ R\ R\ R'. R's U. n. X *5 Y (i-t^^'tb^lB i: mm-e 
«9 . R'" {4gmt> L < fi^^gl^oi&igiT/u^/v^^ Q «T/v;^7 U 

< Jim. 8 > 

L < f4 7o'c~8o"cora©Ma£t?, 1 ^a~:^cig3lI^ «^*L.<tt4~8^ 

#O(R"C02)pQ (^tfi, R". Q isit;? p ^4^i^^^^S^rlBi:PI^-efcS)i:. 1 
-100 P^^. 0^V<tt 3-72 ^^K/S^^-frS w <b(z: J: ?>'ft:'a-^(i-i)^# 
5 r -e # 5 o 

jb-a-*^ (I-c) ;5^e>^T{-^-r::^i*}^:i ox-fb-a-i^ d-j) ^Mit-rscii 
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(^tp. R\ R\ R\ R\ R\ R'\ R\ X id ^X^ Y tt fl^e timsS. t m 

<Xg 9 > 

b < « 30X: 80X: CO m<o urn -v. 1 m^-^izT&mi. u < 2~8 ^ 

&(D R^-SHC^if. R^MiMia^ > 1 ^^a:~:^ilPJ. $f * b < « 

1~3 ^^aoig^ >i:SK#«ETs 1-100 ^fs^. $f^U<f4 3~72NF^Sf&$ 

7K*'fb;& y 5> A, 7K^'fk;<7>'^i^'> A, i;'-r V a tVuai^/VT ^ 1,8- 

^^T1ftfiX:^'a[5.4.0]!>>^7's/i^-7-3l:/^^^V^5i.b/!lS-e#.f-t?t 
l,8-i^T-y*l^-:/:5' a [5.4. 0] I^^xt's^ i?- -T-a^^^S/ff^ bV^o ^fi&ti^iE 
irLTfi. m^t£-^i^ u ;i '^i >^ ^un7ts/VJ>.^ mm.ihBM. 'J^uusL^ 
-<:^-^>. h/u^:^. ^->ui^. mfSt^'^/\^s i^y^ f^/i'T'fe bT ^ Kx N- 

-fb-s-^i u-j) -^^ it^m (i-k) d^bjjATi-^-r^^&i- i <3-c>ft2-a-#i 
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<Xg 1 0 > 

it-^i^ (i-i) ^$si5t-rs c ^ ;eis-e§: 5o 

$^it& 1 0 




i^f^, R\ R\ R\ R". n. X *3 itJ? Y fi^tb-^tbfl&lB^ P«-efeS) 
<Xg 1 1 > 

^t^m (I-i) Sr^V^T®iJtfe 5 ©X@6 |Rl^j5;RJS:tr=?T p i tJi J: •? 
-ft:^4& (I-m) Sriaitt-S w i:;5ST?t 5, 

^k-a-ffe (I-m) ;&*bJsJ^T{-:^-r:^&«- io-Cib-a-^ (I-n) SrMiti-Sri: 

§!ijt)£ 1 1 
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< urn. 1 2 > 

JUT± f T 5 h% N-;^ ^/V-2-trn y K >' , 7^ h ^ t K cr 7 ^ e^rc^/V 



-fb-g-i^ (I-m) ^c:*5v^T n=i -efes-fb-a^^i (i-ma) ^ &.TK^'r:^m\c 

J;oT-ft:^#> (I-o) SrlS^it-r S CI ,b 5„ 

mmm 1 2 
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< X5g 1 3 > 

^t-^m (i-ma) ^^m^^i^'P. o'x:-d^hKJ^^i^m\'^tzmM<7)^^(om.<D 

f± 3~6 ^S®iS^5&^-fti^flJ#^tT. 1-48 1^^. »*U<tt 3~24Nf^«!! 

S-r 5 r t J; •9'fb-a-<fe(i-o)*#S CI ^s-e# 5o 

'Jif U u f^^ai^^/v, l^^, 

-fb-a-'^ (i-o) ;!»^blj;T{-:^-f-:;^ifeiJ: i o-c-fli-a-^ (i-p) ^Mit-rs::^ 
glitife 1 3 



(^Ej'. R^ R\ R*. X ;J3 J;tJ« Y ttJErtl-eHtr^i: PI^-t?*>S) 
< X@ 1 4 > 
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^ K. $f * L < fit Ko V/WT ^ >- i: s l~48 f^fH. f^is. U < t± 3~24 ^ 

^:§~::K:jg3liJx 0* U < i~3 SfioiiS ^tffiiTk^fijo^JlD-^, l 

i^mis b < 2~6 ^SOii^ jfcJ^SO^AD. (i-^-f ^ D^feRgtt^Sr 

i?^ u n 31^5^ ^^'-^V', d^t'l^^^, r^ho^V^^-x T -fe h = 

(i-p) d^e>j^ATi-^-t"^fe{j: i oT-fb-a-i^ (i-q) ^is^jt-rs^ <>; 
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< JlU 1 5 > 

•fb-a-^ (i-p) ^m\^^xm^^m6 (Dum? tmmti:Rjt-^n ^ ^ t\^i: V) 

^h^^ (I-q) ^®i5tt-5 w ;e»S-C^ 5o 

^-a-^ (I-c) d>e)£tTI-;^-r:fe-«fe{c: ioT-fti-a-'^ (l-r) SrStitt- S^i: 
^]t)£ 1 5 




Celt's R\ R\ R\ R'\ R^\ R\ U. n. X ^3 i TJ? Y ^ tbftfria ^ Hi M 
<X@ 1 6 > 

'fb-a-^ (i-c) tri^m^mm^. mm.f)^^BLfi^-\^m\>^tcmm(omj^ff>m<o 

~4 ^fiC) Q-CN (^f , Q» fiHfrfBirlH^T'feS). iff* L < fiW^-t" h P r> 

j» t .1-48 mm.»i^v<t± 3-24^^Rjr>^-a:5 ;i t jj: j; ^-fts-a-^^ci-r) 

i^^'nnai^i^, h^woc^', df'^i^:^. ^ tT; A T 5 K, 

y< '^J^T-t b T 5 K. N-p< ^JU-2-\f c y K 1, 4-i^:;^^1^ x h 7 t 
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(i-r) ■^^hur\!^^-t:^m\^X'oXih^m (i-s) SrSiiti-s^i 

Mlt^ 1 6 




<Xe 1 7 > 

^b-a^i^ (I-r) ^m^^^xmmme (Djin? tmm^Kj$:-i:n 0 :i tKxy) 

ih^m (I-s) ^®i5S-t-S i: 5o 

mi&m 1 7 




(^4'. R\ R\ R\ X*3 it;? Y fi-ttt^tbSeiEiPa-C&S) 
<Xjg 1 8 > 

'fb-e-'fe (I-r) Sr^VNTiSitfeS (OX@6 tPI#'fcKf&^fT5 - I- J: I? 

■fb-a-^ (i-t) ^Uik-t^^t-mx^^o 
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ih^^ (iiib) t>^^Qkr\^^'r:^^i^^^-c^i:,^m (i-u) srMig-rsr 
mmm i s 




{^^. R\ R\ R\ R\ R\ R"s R"> R'% R\ R\ R'\ R'\ R"> Q> Ps 
<XS 1 9 > 

-fk-a-i^ (iiib) ^m\r^xmT&^7 (ojims tmm^R}^-t:n ^ ^ t\^x 

(V) ^Mit-r -5 w i 5o 
<Ig 2 0 > 

■e-ife (VI) SrSSiit-r 5 ^ ;5S"e# 5o 

<xm 2 1 > 

-fii-a-#j (VI) ^m\i^xw^^i 2 ©xs 13^ mm^^)^^^o r i; 

^it^m (VII) SrSiiit-rs r So 
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<Xg 2 2 > 

(VII) + . 51^ 0"C — 80 •Co^(Dm*-C^ 2~4 

^'(b^(I)x mit^ai). ^ n n u ^ n J^Wtlf V A, 

-i}rcrDi5'nA^fc°yv?=!>-t., ^ ;{f ^ :«7 y A , 3 iJ?^^^ h y 

L< f4iigm^*:/tfiag^5^^'^- h y !^A#^T-e. 10 ^ra~24 mm. b 

<tt l~4 NFfflftta-f 5 r t J: 5-ft;-e-!fe(VIII)t:iS{3g-t-5 ^ 1 36ST?t 5. ifii 

igici u. msD^jt.uT. o.i~4 s*©i^^^<o*a«fex *fc«fiism> y 

Tfiftt^i^i: m^fii^^f'/^^ — '^^i^s -r- h 7 t 7 7>'x 1,4- 

K. h/vaiv. ^as^i^V-i^. i?^ n u ;i ^ ^ u u 1,2- 

<Xg 2 3 > 

-fc-a-^fe (VIII) o-c-so -c^jpgota^. ij*u<tt 

mm.-c. 1—20 ^fttoxNa 'j^v'-fb^pj t 10 5>ra~24 ^rasjs^-e:. -5:©^. i 

^4-':*:iif!l<Z> R^^OH (^^'x R^" f±*ulB 2: l^^-e S ) i $ 5 ^ t J; 
•J'fb'g>«fe)(IX)SrS5l3ti-§ w i ;ds-c$ 5, 

§ K. h T 5 h% 1, 4-i?:^=¥-9- T-fe- h - h y 

So 

<XS 2 4 > 

'fb-a-*^ (IX) ^<«VNTiiit5fe 1 <^xa 2 l^#/j;^fS^tT 5 r i t) -fb 
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(X) ^m^i&-t^^ tiii-C% 
<Xig 2 5 > 

(XI) SrMit-r S ;i 5. 
<X@ 2 6 > 

(XI) 4^ffiv^TiiJt^fe 1 (onm 1 ^ l^^jfeRfS^fT 5 r i l;: i -fb 
(l-u) ^irSSit-t-S r ds-e# 5o 

-fb-a-i^ (i-u) J&^b^^AT^^:^i-*^5fe^- J; -oT-fb-a-i^ (i-v) ^©iit-rsri 

>65 # 5 „ 

iS]t)£ 1 9 




{^^^ R\ R\ R\ r\ X *5 it;? Y tt^tu^ns&iB^ R^-efcs) 

< X@ 2 7 > 

jk-a-t) (I-u) ^fflV^Tmit^fe 5 ©xae 5 r. i: {21 j; •) 

'fk-a-ife (I-v) Sr$!i5ti-S r i 35S-C# S, 

'ft^-a-'^ (I-v) ;&='e>iJtTf-:^f ;&-ife{;:J;oTYt:-a'^ (i-w) ^mit-t^^t 

m^itWi 2 0 



41 




< urn. 2 8 > 

^t^m (i-v) <ir^?si4^iE4^. mn or-so 'C(Dm<Dum. ^ij ^ u < «^ 

i@.-e. i~20 ^*:oxM3 y >"fb^J t 10 4>F5~24 isa 
^ ft ~ ig 3i ^ Jfc m S Sr >bP :t T t> j: V ^ o 

K n 7 7 v^;^ ^/vzK/VAT § K. ^/VT-fe h T $ 1, ^ -y- V, 

^^t>-e^5. ■r'fc*p*>> 'ffc:-a''^(i-v){j:^stsfe^^'t'^ o.5~io mm<om 

m^J^m-^M t^K 1—10 ^ftO R^oR^'NH (^4'. R^-^J J:T^ R«M4^^^^*Ltu 

iEti^^-t?fc5) ^^JP^^ iiSs o°c~5o "c^fsi'ZJig.^-e 10 :j>F^~7o 

/\^:^^iyh\ ^y'^^'s h/Vaiv, ^-yuiy^ T-feb=^hy/^, g^^in^ 
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(EDC Vi^i^) ^d5^tf *:rc. N-t Ko dE^i/;i f± < ^-T ^ K. 3,4- 

t KT3-3-fc Kd 'ar->-4-:^^ y-1, 2, 3-^ > P T v^i^. 1- t 

EDC Vi?i^f±^xh7'^Kczi^ Wi? — X (Tetrahedron Letters) .34 
48 7685 M (1993 ^) IB^O "CiSlit-r « - # 5 , 

'fk-a-*^ (I) 'fc'^m (i-x) jjATlii^i-^^ffilJ: J: o-C'fc-a-*^ (l-y) 
2 1 




< 2 9 > 
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'fb-a-'^ (i-x) %:^^\^mm^. i ^m^i^mm<o. u < « i~io m 

^(D R"R"CO R":teJ;TJ? R" « |X ^ttWIB t 1^ ^T? *> S ) 1 ^ 

S~;k:i§pJ, $f ^ L < « i~3 SfiOjl^^'i^il5c^J(^^?:&T. ii^ -TS-C- 
100 "CoFbI^SS. $f * L < o'C^so *CoFBlOiag-e 10 ^Fb^~48 mmR 
J^-^'&^:it\cX^ -fb-a-iJfeJ (l-y) Sr#S C i So 

b< {4 0.5 ^a~^^ftftoii^;ie^^^Apbxtj j:v>o 

i;> ^ X3 X3 a:. ^ ^ ^>'-^>'^ ^"yi^l^^ /V^ 1,4- 

^ • h7^';^7:i-'-p«'-i^3:^X (Comprehensive Organic 

Transformations, the second edition) ^ R. C. 7 5^ ^ (Larock)^^ a V • 
yw-.7->.j?.H^^X-W^=i^33^V — y K (John Wiley & Sons Inc.) 

(1999 ^){c:|B«fe<^:*-|fe] ^icioT^Tp ^:<b^5-e#5, 
<OWigS^:i--r5ib-a-i^(I)^#?> ^ i: ;65T'# 5o 

-efflv^ btbs:;5-fe. ttw. gfe?^. ^iHs mm. ^^it. 
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*5 i t;^ ^ M ® v^ /jj S tt; ^ *3 tt 5 S 1> ^ IB S O ^ *5 
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,CH3 

15 --N O-CH3 

16 -^^0-^oJ^H3 



CH3 

17 — N QH 



18 



20 



21 



24 



^-^ OH 



/5H3 

19 — N OH 



-ex 



o 

bH 



PH3 

— N 



22 ^Nh"V^ 

23 — NfPo-CHs 



— nh oh 



25 — NH2 



CH3 



26 "-"^^l^-NH 
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28 -^N^N-CHg ^mX:^ MSmfe438(M+Hr 



29 



30 



32 



34 



N 



^N-X^ (M+H)* 



4 

N 



— SjX^^ "^^ (M+H)* 

31 •"KZ< S^X^ MSm/z451 (M+Hf 



CH3 

— N^^^N^^ Sj-X^ (M+Hf 



.lO"X^ ^nX5 MS m/z 514 (M+H)* 



35 ^N^nH; ^CHa N-^-^ MS 496 (M+Hf 



36 — N p N-*<^ MSm/!z425(M+H)* 

37 ^nX^ MSm/z427(M+H)* 

38 ^N^^^CHa N-l>:i^^ MS m/z 425 (M+H)* 

00 ^nX5 MSm/z471{M+Hr 
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40 




J 


MSm/zSMCM+H)"*" 


41 






MSmte497(M+H)* 


42 
43 
44 


CHa 
•— N V- N > 




MSnn/z485 (M+H)* 
MS mfe 527 (M+H)"^ 
MSm/!z582(M+H)^ 


45 


nCTO 




MSmfe589 (M+Hf 


46 






MS m/z 590 (M+Hf 


47 






MS mfe 572 (M+Hf 


48 


/ — ^ 




MS m/z 501 (M+Hf 


49 






MS m/z 503 (M+H)* 


50 


,CH3 
•-N,^_y-CH3 




MS mfe 501 (M+H)* 


51 




4 


MS mte 547 (M+H)* 
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— Y 



52 


/ — \ 


4 


MS m/z 452 (M+H)* 


53 




4 


MS xniz 435 (M+H)* 


54 


\ — ' 




MS m/z 423 (M+H)* 


55 


_PH3 

M 

CH3 




MSm/z465(M+H)* 


56 




4 


MS m/z 520 (M+H)* 


57 






MS mfz 527 (M+H)* 


58 


xro 




MSm/z528(M+H)* 


59 


— N CH3 
> — ^ 0-^ 




MSmAs510(M+H)* 


60 






MSm/z439(M+H)* 


61 






MS m/z 441 (M+H)" 


62 


CH3 




MS m/z 439 (M+Hf 


63 






MS m/z 485 (M+H)" 
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lb Fatso 




•— Y 




64 




N^CH3 


MSmfe466 (M+H)* 


65 




nA^ch3 


MSm/z449(M+H)* 


66 




N^CH3 


MSm/z437 (M+H)* 


67 


CH3 

CH3 


N^CH3 


MS mfe 479 (M+H)* 


68 




NYWCH3 


MSm/z534(M+Hf 


69 




NY^CH3 
>M-J'^CH3 


MSni/z541 (M+H)* 


70 




N-^CH3 


MSni/z542(M+H)* 


71 


•—IN Vrl3 
> — ' 0-^ 


N^CH3 
Sj-^CH3 


m/7 <;0^ /M'l'H^'*' 
IVIO TTl/Z o^*t ^IVi^nj 


72 




N-^CH3 


MSm/z453 (M+H)* 


73 




N-^CH3 


MSmfe455(M+H)* 


74 


,CH3 


N-^CH3 


MS m/z 453 (M+Hf 


75 




N-^CHa 


MSm/z499{M+Hr 
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— Y 




76 


•-Nf^N-CHa 




MS mfz 466 (M-i-H)'*' 


77 






MS 449 (M+H)'*' 


78 




4 


MS mfz 437 fMi-H)'** 


79 
ou 


PH3 

CH3 




MS m/z 479 fM+H^* 

Iwlo mui DO** ylMl^tM) 


81 






MS tn/z 541 (M+Hf 


82 






MS mfz 542 (M+H)* 


83 






MSmfe524(M+H)* 


84 


\ / 




MSmfe453 (M+H)* 


85 






MSmfe455(M+H)* 


86 






MSm/z453 (M+Hf 


87 


.CO 


4 


MSmfe499 (M+Hf 
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r5 


H ^ 






— NR®R® 


— Y 


88 






89 






90 
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—or' 


92 






•-OH 


94 


-O-CH3 


95 






•-0 CH2 


96 


\mJ Wl 13 


97 






CH, 


98 


CH3 


99 




100 




101 




102 


•-0 
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CH3 




CH3 



103 



104 



105 



106 



Ml 



N 



107 



.OH 



108 



109 



*~VoH 
O 



110 



o 



111 



.OH 
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CH3 







112 


— N^^N-CHa 


113 




114 


— ^OH 


no 




NH OH 


116 




117 








118 


— N 




OH 


119 


— NH2 
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57 



^^PCT/IB2003/003470 

mi 2^ 




WO 2004/017994 





58 
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yj VI us. 


5 


MS m/Z 508 (M+Vi)* 


6 


MS m/z 563 (M+H)* 


7 


MS m/z 570 (M+H)* 


8 


MS m/z 571 (M+H)* 


9 


MS m/z 553 (M+H)* 


10 


MS m/z 484 (M+H)* 


11 


MS m/z 482 (M+H)* 


12 


MSm/i528(M+H)* 



WO 2004/017994 




^i-„ mim\^is\^xn^ (##. **) «:«->!rTia«??it!*sr^-ro 

# # : p=0.0043 (m\kMmm<om^MmmMVi: student's t-test) 

# * :p=0. 00^7{i[:^l& 1 lill^l^tg-^i^<^^t^?^^a¥*ftb: student's t-test) 

■To 0 2 0{^l*5V^T^^■^ (###. *) Tfaoitl* ^r^-To 

# # # : p<0.0001 (^tt>tJfigS^©|^tt>JtR8«^3^H; ; student's t-test) 

# : p=0.0248 Ut-^^ 1 Bai^-^B<0^i^Mmf^Mtt ; student's t-test) 

# : p=0.0182 im\^nf^^(Om\^MmmMtt ; student's t-test) 
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^40^^:^3V^T^f # (###. ***) ti^^r^<DM^i:mir, 

* # # : p=0.0009 {m^Mmm<Dm^MmmMlt Aspin-Welch test) 

* * * : p=0. 0030 {i\^^m 1 S#^©^t*>ttRg^^it; ; student's t-test) 

* * * * : p=0. 0015 (ittJjStfl^S^W^tt^fflS^MJt ; student's t-test) 

1 : GPR4 ft^f^^ 

##^9J 6 1 -e# btbfc GPR4 (DT ?/ "fe ^ rNfl fiS (^T 5/ "fe^ ^BSti 17 ^ -3i 
^ h 7 i^:^ — fi-<omWiK J: ^? GPR4 ^%^;r 5) ^U^^-^— h \z. l ^^/i^ 

«5 10«^M« SfS^tf lOnool/L iJl^feS J: 9 IJI 17 j3 -ai;^ h 7 
-/l^ (17 ^-estradiol, i^^^^Wi) Ufc ^ t ft^-ftS-a-fll 

APx..37^^ 5%C02^ >'dra.'<— t?— tf-ee I^^SJS^-tirfco Steady 
Glo Luciferase Assay System (Promega 1±i!i) Sr*D X. T R JSS^ Sr -ff Jfc b ^ 

h5':/;<7!>Vh (Packard, Meriden, CT, USA) "t? 1 # Fb^ O B 3fe S iSl ^ U 

^ — ?\^mMf^tt¥W^tlA^<0:^^l^Y^ (count per second) ^t^t^l^fflU 
MS: 

P£^^ (%) = [1- {(A-B) / (C-B)}] XlOO 
^^^^ 1 5 ^m^-To 



60 



wo 2004/017994 




►CT/IB2003/003470 



B 1 5 ^ 




IC5o(nmol/L) 


1 


4.0 


2 


3.2 


3 


2.3 


4 


5.8 


5 


14 



mt:imm<omm^^ffx2mm.mp^iik^i.xmf^v. mmmiipiAB. 180*5 

i!^^f^i4 0#©^J^tKAi^ra«r»iiioo mg/kg^i^Plg#. *fc(*55^t&(j:30 
ing/kg«rl«IErtig-^Ufeo ^ili§®ti*:fe:tt^iil^^f ^^«P«ra!l*t-S^ 

icir*^ 'fb^'^ 1 Sr-bia^ i^i^tc^® ft»^ii^#i4 0 . isa J:tj522B ^© 
^^iiesiAiNFrB^Sir t e^^^^ldioo tkt5E*|-R^ t ut. 

140 . 180 *3 j;t>*220 ^(D#^Il@iAl^^^Wl-30mg/kg (0. 5% ^ /l^ 

-a-. SPigJ|--c«Si^^f^i40#©^ms^AiNFffiWt^:ilHi. 0lggi^|g-^-ett 

*iiJ^^f^l4 0 #<^tiT:iSPJ5A30:9-H&l-iIi]. ^m^tk-^i^tco :^Mi§^ti*5 J; 

TJ«^itrt0^^^ffl^S!l5e■t-■5#'a•^i^ ft*l-^f^l40 . 18 0 *3 J;tJ?22 0 ^(7) 
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(penh) ^ I^S^^tSSfl^^® (BioSystem XA ; Buxco Electronics, Inc. , 
Sharon, CT, USA)-ea!J^b. 30 © ft HT® ^ (AUCo-ao«in) * ^ ffi L- X fFM 

^iiiS«C<4f^®^«: 1. 5-25 mg/mL (D p< 1^ n V ^ 3 ^ffig^A (*i^l^f^ 22 

(BioSystem XA ; Buxco Electronics, Inc., Sharon, CT, USA) "t? S!l ^ b x >f 
1^3 y >'ffl^-:SiiiS^&fti^d^bifti^T®«(AUC)^l[a UX^ffi L^^o ^i? 

(Celltac aMEK-6158 ; 0 ^^fe^s iS:^) XSMJt U fc# . M*i^*Sr CytospinS 
(Shandon, Inc., Pittsburgh, PA, US A) L s ®^^Tx ?10^^6*Jl-:^ 

Lfco t^^tt — » 10 EET-mfe Lfco 

. m 1 ^l^^fi 5 ICl.l^tt^MPO^iiJlJlSlRJ^^O AUCo-30ni„ (18. 22±1.02, 
5pi^±;^l|ip^)f4|^i4^MS¥© AUCo_3o„ia (14. 77±0. 27) ^ fcfc-<^^}CUiAp 
(P=0.0043. student's t-test)LfCo ^k-g-^J 1 ^B^F^S-^^O AUCo-3o.i„ 
14.60±0.46 9 ^ Bgtt*ffia«^^tt-<. :^illCZ^RJi&<lr 105%q|rSt-«J«IJ 

L:fe: (P=0. 0047^ student's t-test)o 

m Zmi^^-rX 5 lc:.l^tt>itR8«^O^jllRi^K^&® AUCo-3o»i« (19. 61±0. 75. 
3pi^±#l|l|i||)(i^ti^M^O AUCo-so-in (13.37±0. 20) .tit-^^jgfllii^n 
(P<0. 0001, student's t-test) X^tz^it^^ 1 S P AUCo.3o„i„ 16. 85 

±0.84 ai4>5fR8«f ^ ^jtHX^SiiS^Sr 44%;tiS {-ttl^J L fc 

(P=0. 0248, student's t-test) » 

m 3 Eic^-ri 5 1-, ^ikMmm(D^mi&Wim.(o AMc (335. i3±52. e. w- 
m ±m.mmm) i-i^^Mmm (o auc (i84. 7±27.5) tb-^w^iini^p 

(P=0. 0182, student's t-test) bfCo -fb-^^J 1 AUC 243. 23±48. 7 
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U^m<0 AUC fi 269. 12±46. 7 t? 19 . t ifc-^. jti^^tt 43% 

^i>1t^ 0.00±0.00 X iCiat?*) 9 . ^te^R^i^-t?f± 2.77±0.46 x 10^^ 
®*'a:ti*P;5SS«) btLfc (P=0. 0009. Aspin-Welch test), ^fk-a^^ 1 

^iix^zfu }f^:/u>t^^m-^(oitf-mmmit-mi^^t^ 9 0.92+ 

0.26 X 10^^, 0.76±0.25 x 10^ 1? fe o fc » m^MMmt it^. it^^^ 1 
iS^l¥-efi.#fi?^^^lr 67%mM\^Wi'J> ^ -^fc (P=0. 0030, student's t-test), 

V K = >^ n ^'Ig^S^-ett. m-m^^^^ 73%#it{;:MiJ?$-&fc(p=o. 0015. 

student's t-test)o 

1 *fcf4 2 si±<DmMmmMm t ^^tfmmm.mm<ommxi&-^'r ^ :i t 

V^T^>j;V^o ^di*3^ *^PJ<^^^tt. b b ^ tf » J- jgffl ^ tg "C fc 

So 

^ ^ <o ^ ^ © S ^ ^ 1^ # te: IS ^ § n -f s ^ P * # m ^ 
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fit hikmtmm<D7k\kmi^^m\^xm^-t^ :l tm-x^t ?>o m^t£. 
^n\. #i|s^. mmn. m's^m. mmn. mnm. m^m. ^mm^stn. rtm 

t BriBt?$>S„ «?!l;tfi. 10^90. i~ioomg/kg ^ 3~4 lU ^^-tfr 

NMB : JEOL JNM-EX270 (270 MHz) * fc f4 JEOL JNM-GX270 (270 MHz) 
MS: Micromass LCT * fc f4 Micromass Quatro (APCI ^ (Jl i 9 SO ^) 

1 :^^m 1 {2- (2-rc9^/l'-5, 7-i^^ ^^^'l 3H--< ^ iJ^ ^ [4, 5-b] 

7-61983 iC^it^tbfc 2- (2-31^/^-5.7- v^^ 5^/V-3H-^ ^ 
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^^>' [4. 5-b] tr y i?:^-3--r>'^P< 5^>'^)-10. Kn -5H-v^^>>/ 
[b, f]T-Str:^ (30. 0 g, 78. 4 mmol) jj' n a 7i> >>V A (300 mL) tg^^ (300 

mL) ©S-a-^iEt-^fi? 1- p< ^>'H^^^ v?^' (23.6 g, 236 mmol) *5 i 
t;?3j>yV AT>'Vx t K (37 %7K^^K^ 7.64 g, 94.1 mmol) SrAPx.. 60^i^m 

(27.4 g, 55.4 mmol, »|K^71%) ^#fCo 
APCI-MS: m/z 495 ([M + H]*) 

'H NMR (CDCI3) 5 (ppm) : 1.30 (t, J = 7. 6 Hz, 3 H) , 2.27 (s, 3 H), 2.45 
(m, 8 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 
(m, 4 H), 3.38 (s, 2 H) , 5.34 (s, 2 H) , 6.00 (s, 1 H) , 6.57-6.66 (m, 
2 H), 6. 79-7. 00 (m, 5 H) . 

±U<0^^mi (15 g) Sr^t?/— /I- (110 mL) 7-^/V^7. Og 

(2.0SS) ^m^ito ^^(omm\^-k.mnm^-^Wki^nm\^. T-feb = 
by/v (loomL) i:im7Lmmm^ \wm&^±.W:W\^tL. sg^^M^ 

(20.1 g, 91%), 

##«;d 2 -.ib^m 2 {2- (2-3i^/V-5, 7-i^^ ^^/I'-SH-^ 5 25^>'[4, 5-b] 
f y i> > - 3- ^ /l^ :?t ^ JU) - 8- (1,2, 5, 6-7" h ^ fc Kn If y -S^i^-l-.^ 
/I'T^ ^/I^) - 10, 11- fc Kci-5H-':^^>'y[b, f]T-€fi^} (O-B-^ 

1- ^ t°^7 i^V'OfttJ «3 Id 1, 2, 3, 6-7" > V t K D tf y V^, 

##«3J 1 ^P^feibT. 7-61983 l^UBm^tl'fc 2- (2-^5^;V-5,7 

- '^pt ^>'V-3H--r * [4. 5-b] f y i^i^-3- ^/V) -10, 11- 

fc Kn -SH-i^^^'y [b, f3T-€lf 1^7&*e>llK^ 20%-C'fb-6'^ 2 <S:#fCo 
APCI-MS : m/z 478 ([M + H]*) 

^H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.04 (m, 2 H), 2.53 
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(t. J = 6. 7 Hz, 2 H), 2.60 (s, 3 H) , 2.62 (s, 3 H) , 2.79 (q, J = 7. 5 

Hz, 2 H), 2.86-3.02 (m, 6 H) , 3.45 (s, 2 H) , 5.33 (s, 2 H) , 5.64 (m, 

1 H), 5.74 (m, 1 H), 6.02 (s, 1 H) , 6.57-6.70 (m, 2 H) , 6.78-6.82 (m, 

2 H), 6.88 (s, 1 H), 6. 95-7.00 (m, 2 H) . 

3 3 {2- (2-3i5^^V-5, 7-e^^ 5^/V-3H->f 5 [4, 5-b] 
f P ^ ^A^)-S - (\fX2 V JU^ ^>rV)-10, 11- 

t Ka -5H- e^^:/>'[b,f]T-^t:'':^} O-g-^ 

"C, #M¥ 7-61983 ICIB® $ ttyt 2— (2-3i5^y^-5, 7- ^^/I'-SH-^ 
^^:/ [4, 5-b] tr y 3- ^/l^) -10, 11- 5^ t Kn -5H- i^^ >' 

y [b, flT-^tr^^J&^^iR^ 3 <Sr#fc„ 

APCI-MS: m/z 466 ( [M + H]0 

'H NMR (CDCI3) 8 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H) . 1.78 (m, 4 H) , 2.50 
(m, 4 H) , 2. 60 (s. 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz. 2 H) , 2. 98 
(m, 4 H), 3.50 (s, 2 H) , 5.34 (s, 2 H) , 6.02 (s, 1 H) , 6.58-6.66 (m, 
2 H), 6.79-6.81 (m, 2 H), 6.88 (s, 1 H) , 6.98-7.02 (m, 2 H) . 

4 t^t-B-^ 4 {2 - (2- 5, 7- ^7W-3H-^ 5 i5^y [4, 5-b] 

t* y v?^^-3--r >'v^ ^/v) -8- ^>'^3i^^ y / ^ ^/^-io,ii- v^t ko -sh 

T> <i#M¥ 7-61983 l:iiBife$n:fc 2- (2-3i^>'l'-5, 7- ^/V-3H--f 
^ ^y[4,S-h'\ \f V - Z- ^ ^ ^ jv) - \Q, 11- \i Kn -SH-i^^i^ 
Vih,f^T-^\il^i)^h^^ 46%-e'ft:-a'<^ 4 <Sr#f-o 
APCI-MS : m/z 482 ([M + H]*) 

*H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H), 2.43 (m, 4 H), 2.60 
(m, 3 H) , 2. 63 (m, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 38 
(s, 2 H), 3.69 (m, 4 H) , 5.34 (s, 2 H) , 6.07 (s, 1 H) , 6.58-6.67 (m, 
2 H), 6.78-6.81 (m, 2 H) . 6.88 (s, 1 H) , 6.96-7.01 (m. 2 H) . 
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5 : -fb-a-^ 5 -^i\^^m i 2 ©-g-^ 

7-61983 ICia^^nfc 2- (2-3i^>'V-5i 7- ^^/V-SH-^T ^ 
[4, 5-b] tf )) - ■i - y( ;v ^ }V) - 10, II - Kn -5H-i^^:^y 
[b, f ] T f (19 mg, 0. OSOmmol) ^ o a jJn A (0. 30 mL) tg^^ (0.30 
mL) ©iB-g-^iElci^^ *fl&t-5 R^R'NH <^)^ n a T^^kA^JR (l.Omol/L, 
0. 15mL) *5 J: t5*c>'Vi>.r>'l'7'fc K (37 %7k^^x 0. 005 mL) i:lB7L^ eO^C 

idAnfi u> 20 nmm.^x.ft^o K)^^<Dm^^nm ^ ^-^ y ^ ^ y ^ --^mm 

<SrM7lc«ggg-:h h y A -Cffcjgfe^, mm atSls:^ u o d^/VA (o. 50 
mL) iSiiU H- ;^ /l^ ^ V mM-A^m ^V^^'^Uly (N-Methylisatoic 
anhydride polystylene. J ^ :t 'ir 0. 15 mL) ^it"t?^ 

SCX. y< V T VttM^ 2 mol/L T = T- ^ y — 

it'Bt'^(Dmm%:m iMi^. (apci-MS) Sr^l 4^ti:|BLfco 

##«»J6 : -fb-a-^ 1 3 {3«>-ft: 1- [8- (2-3^^/1^-5, 7- 5^ /V-3H- 
'l' ^ iJ^y [4, 5-b] If y t^>-3-^/Vp< ^/W) - 10, 11- t Kn -5H-i^^ 
^>^Cb, f]T-^ tf ^^-2--r/l';< 5^/1^3-1-^ ^/Vtfn y i?;:^ J>,} (D-^m 

3 ■e# btt^'fb'g-'^ 3 (11. 4 g, 24. 5 mmol) a a p< ^ :^ (200 

mL) K^Ml^s (1.98 mL, 31.8 mmol) ^Uax.. 10 

ftmmm^ eox^aimmt l o. 5 ^mmwL^ ^(ommu-v 1 ^rajt^ ufco 

Lfc©#:^itlfe LT. ^^mi 3 (13.7 g, 22.5 mmol, lUl^ 92%) ^ 

APCI-MS : m/z 480 ( [M - I]*) 

NMR (CDCI3) 6 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H) , 2. 13 (br s, 2 H) , 2. 25 
(br s, 2 H), 2.58 (s, 3 H), 2.62 (s, 2 H), 2.79 (q, J = 7. 6 Hz, 2 H) , 
2.85 (m, 4 H), 3.06 (s, 3 H) , 3.52 (br s, 2 H) , 3.83 (br s, 2 H) , 4.74 
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(s, 2 H), 5.32 (s, 2 H) , 6.76 (m, 2 H) . 6.88 (s, 1 H) , 6.95-7.18 (m, 
4 H), 7.43 (s, 1 H). 

#%0y 7 : it^^ 1 4 {2- (2,5--^l: Kn tf a — - 1 - ^ ^ ^yi^)-8 
- (2-3^^/^-5, T- 5^/V-3H->r 5 ^V[4. 5-b] U >- - 3- ^ .'I' ^ 

1- ^/I't'^^ t?:^©fttp IC 2, 5-s?fc Ko fa— >'^S^ffiV^. ##^!y 
1 i:I^#l-L-C, 7-61983 -^{lllBS^nfc 2- (2 - ^ ^ /l- - 5, 7- 

^ 5^/V-3H-^ 5: i5^>^[4, 5-b] t' V - Z- ^ JV ^/V) 10, 11- t Kn 
-5H-i^'<>'y [b, f]T-^fcf :^d*P>«IX^ 82%-C'fb-a-^ 1 4 S:#/c. 
APCI-MS: m/z 464 ([M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H), 2.59 (s, 3 H), 2.63 
(s, 3 H). 2.79 (q, J = 7. 5 Hz, 2 H) , 2.9-3.1 (m, 4 H) , 3.45 (s, 4 H) , 
3.70 (s, 2 H), 5.34 (s, 2 H) , 5.87 (s, 2 H) , 6.07 (s, 1 H) , 6.59 (d, 
J = 8. 7 Hz, 2 H) , 6. 63 (d, J = 8. 7 Hz, 2 H) , 6. 75-6. 85 (m, 2H) , 6. 88 
(s, 1 H), 7.00-7.05 (m, 2 H) . 

8 '.^^m 1 5 <{N- [8- (2-31^/1^-5, 7- ^Ay-m-^ X^/ 
[4, 5-b] e y 3- ^ '^/V) - 10, 11- V? t: K a -5H- i^^i^y [b, f] 

T-^1^>^-2-'f/V^^7l']-N-^5=-^VT5 / )@^^^ ^/V3i^ v"/'^>0-a'^ 

##00 1 t l^i^JSl UT^ 7-61983 -^iCliB^^nfc 2- (2-3i5^/V_ 

5, 7-i^^ ^y>-3H--l' 5 [4, 5-b]lf yi?>'-3-^yl^P< ^/V)-10, 11- 

i?fc Kn-5H-i^^^^y[b. f3T-^l^>';5»e>lR^ Z\%-^^^m 1 5 *#fCo 
APCI-MS : m/z 498 ( [M + H]*) 

^H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.36 (s, 3 H) , 2.60 
(s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7. 6 Hz, 2 H) , 2,98 (m, 4H), 3.23 
(s, 2 H), 3.53 (s, 2 H) , 3.70 (s, 3 H) , 5.34 (s, 2 H) , 5.98 (s, 1 H) , 
6.59-6.67 (m, 2 H), 6.82 (m, 2 H) , 6.88 (s, 1 H), 6.97-7.02 (m, 2 H) , 
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##09 9 : ■fk-g-'fe 1 6 {1- [8- (2-3i^yU-5, 7- ^/V-SH-W" ^ ^ 
[4, 5-b]try i^^y-Z-^ ^/V)-10, Kn - 5H- ^ [b, f] 

#%i»J 1 h l^^tC UT. 7-61983 -i-lCl^m^tbfc 2- (2-3i5^^V- 

5.7-i^pf 5^7V-3H--f 5; ^y^[4, 5-b]lf yi^^^-3-W>'^^ '^/W) - 10, 11- 
v^b Kd - 5H-i^^>-y [b.f]T-^ tr:^;6^bilX^ 60% "e-fb-g^i^ 1 6 S:#fc:o 
APCI-MS: m/z 552 ( [M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.23 (t, J = 7. 0 Hz, 3 H) , 1.30 (t, J = 7. 6 Hz, 
3 H), 1.68-1.90 (m, 6 H), 1.97 (td, J = 11.3, 2.7 Hz, 2 H), 2.26 (m, 

1 H), 2.60 (s, 3 H), 2.62 (s, 3 H), 2.79 (q, J = 7. 6 Hz, 2 H) , 2.83 (m, 

2 H) , 2. 98 (m, 4 H) , 3. 36 (s, 2 H) , 4. 11 (q, J = 7. 0 Hz, 2 H) , 5. 33 (s, 
2 H), 6.03 (s, 1 H), 6.57-6.66 (m, 2 H) , 6.78-6.82 (m, 2 H) , 6.88 (s, 
1 H), 6. 94-6. 99 (m, 2 H) . 

#%«»J 1 0 : 1 7 <2- {N- [8- (2- 315^^1/ -5, 7- ^/V - 3H- ^ 

5 [4, 5-b] If y S^:/-3->1' -10, 11- fc K a -5H- i?^^ 

y [b, f]T-^ t"'>'-2--f /V^ 9^/W]-N- p« ^yVT 5: y / — /vx^-a-fife 

Tk^-fbT^V 5 = r> A y ^ i> A (15. 7 mg. 0. 38 mmol) ^"T^h^t Y ^ ^7 
>- (0. 3mL) mj^iS^-^. 7jc^^T. b^;asP>^ 7" b 7 t Kn 7 7 (0.9 
mL) IC^iPLfc. #%«»J 8 T?# btb^-fb-g-^lSj 1 5 (126 mg, 0. 253 mmol) ^ 

utl. ^mt? i.5NFBg«#bfce w.j^-(owfi^mm^ ^-^ ^ ^^7>f--e?i 

^ L/fe^. b Jfc^ (0.016 mL), 2mol/L 7fc^'^t:•:^- h y A*^^ 

(0. 016mL), tK (0. 048 mL) ^HK^^iST bfCo Iff ttJ ^ ^t B'J b . itt^trMi^b 
fc^ifc^S: NH-i^y o-^ b^^7:7^- (^ta^^ : i^^m^/v) -t? 

SISSUT. -fb-g-^l 1 7 (47.6 mg, 0.101 mmol, IR^40%) <lr#:feo 
APCI-MS : m/z 470 ([M + H]*) 

^H NMR (CDCI3) 6 (ppm) : 1. 30 (t, J = 7. 5 Hz, 3 H) , 1.7 (br s, 1 H) , 2, 21 
(s, 3 H) , 2. 57 (t, J = 5. 5 Hz, 2 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 80 
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(q. J = 7. 5 Hz, 2 H), 2.98 (m, 4 H) , 3.44 (s, 2 H) , 3.61 (t, J = 5. 5 
Hz, 2 H), 5.34 (s, 2 H) , 5.99 (s, 1 H) , 6.59-6.67 (m, 2 H), 6.81 (m. 
2 H), 6.88 (s, 1 H), 6.91-6.98 (m, 2 H) . 

##^»J 1 1 '.ih^m 1 8 <{1- [8- (2- Ji5^/U-5,7-i^^ 'f-jX^-m-^ 3: ^ 

[4, 5-b] f y '^1/ -Z- ^ )V :^ ^/W) - 10. 11- t K a -5H- i^^l^ 
[b, f]T-^ f >'-2-^>'V;>« ^^v'W] If ^ y i>l^-4-^ /'I'} ^ y — ^VX^-^^ 

-fk-a-^) 1 5 ©f^t? 19 -ft: -a-^ 1 6 srffiv^. ^nm i o i: male lx. iix^ 

APCI-MS: m/z 510 ([M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.30 (t, J = 7. 6 Hz, 3 H) , 1.24-1.74 (m, 6 H) , 
1.91 (m, 2 H), 2.60 (s, 3 H) , 2.63 (s, 3 H) , 2.79 (q, J = 7. 6 Hz, 2 H) . 
2.86-3.02 (m, 6 H) , 3.37 (s, 2 H) , 3.48 (d, J = 6. 3 Hz, 2 H) , 5.34 (s, 
2 H), 5.98 (s, 1 H), 6. 58-6.67 (m, 2 H) , 6.82 (m, 2 H), 6.89 (s, 1 H) , 
6. 94-7. 00 (m, 2 H) . 

1 2 'A^^m 1 9 <{N- [8- (2-31^/1.-5, 7- "5^ /V-3H--f ^ ^ 
y [4, 5-b] f y 3 - /I'P? '?^>'l') - 10, 11- t K a -5H- 1/ 

8 -e# btb/c-fb-g-^J 1 5 (151 mg, 0. 303 mmol) ^ ^ t?' 7 — /V ( 3. 0 
mL) IC^^ Imol/L TK^'ft;'^ h y iJ' A/^ 9 / — )Vmm (1. 5 mL) Sr*PX.. 

^bfc^. ^mi^?&*PU> 4mol/L4£^^*n^. pH * 6. 0 j;iPISL;feo fftil 

^ffii i^JBET-e^^S^^-C. -fb-^J^ 1 9 (119 mg, 0.246 mmol. 1|X^81%) 
APCI-MS : m/z 483 ([M + H]*) 

^H NMR (DMSO-de) 6 (ppm): 1.23 (t, J = 7. 4 Hz, 3 H) , 2.34 (s, 3 H) , 
2.48-2.52 (s X 2, 6 H, DMSG t — — ^ 5^ T') , 2.78 (q, J = 7. 4 Hz, 2 
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H), 2.89 (m, 4H), 3.11 (s, 2 H) , 3.66 (s, 2H), 5.29 (s, 2H), 6.75-7.02 
(m, 7 H), 8.36 (s, 1 H) . 

1 3 : it^^ 2 0 {1- [8- i2-Si^^U-5, ^ 5^7l^-3H-^ 5; ^ 

[4, 5-b] tf y i^- 3- >r f-jy^) - lo, ii- t k o - sh- :^ j/ 
it^m 1 5 (Dft*3»? ic-fb-a-i^ 1 6 ?s:fflv>. 1 2^i^^tj:b-c. urn 

2 0 €r#fCo 
APCI-MS: m/z 524 ([M + H]*) 

NMR (DMSO-de) 6 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H), 1.52 (m, 2 H), 1.75 
(m, 2 H), 1.97 (m, 2 H) , 2.18 (m, 1 H) , 2.48-2.54 (s x 2, 6 H, DMSO 
i — — 7 5^ 2. 71-2. 92(m, 8 H) , 3.32 (s, 2 H) , 5.29 (s, 2 H) , 

6.75-6.94 (m, 7 H) . 8.23 (s, 1 H) . 

1 4 :ih^^ 2 1 <{N- [8- (2-31^/1.-5, 7- v?;^ ^/U-3H--< 5 V 
y [4, 5-b] If y >- - 3 - yl' - 10, 11- fc K cr - 5H- i^y 
[b, f]T-^ If -N- 'J-)VT 5/}T-feh=hy /VXZJ-g- 

6 -e# btufc-fk-a-^ 1 3 (700 mg, 1. 15 mmol) <Sr iJ^ d d tJn/VA (l. 2 
mL) VL^m b> P< f=->'V'T 5;/T-feh=fy/V (368 mg, 3. 46 mmol) *5 J: t;^ 
}^ \) /\^T (0.561 mL, 4.03 mmol) ^An^> AP ^ lilS ^ ft^ T . 

/ — /V/iJ' n n 3^^/^A = 1/99) -effiiiLfCo @ 6*J«^ ^ tf ® (D^g^a^ I- 
^iJ' y — /u^iqx.^ »e>i^fc^l^S^K^ 60'C-C 0. 5 i^fB^jt^ -^ro^^ia 
t? lNFKlt#Ufe.«^ffiL:fcl$S<lriilRb.iSJETT'^^i^$-^5r ^{cj; 9. 
-fb-a-l^ 2 1 (415 mg, 0.893 mmol, l(5t^,78%) <lr#fCo 
APCI-MS : m/z 465 ([M + H]*) 

»H NMR (CDClj) 6 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.42 (s, 3 H) , 2.60 
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(s, 3 H), 2.63 (s, 3 H), 2.79 (q, J = 7. 5 Hz, 2 H) , 2.98 (m, 4 H) , 3.43 
(s, 2 H), 3.48 (s, 2 H) , 5.34 (s, 2 H) . 6.10 (s, 1 H) , 6.58-6.69 (m, 
2 H), 6.78-6.83 (m, 2 H), 6.88 (s, 1 H) , 6.95-7.02 (m, 2 H) . 

1 5 : 'fb-a-'fel 2 2 {N- [8- (2-3i^>'V-5, 7- ^'^/U-2H-^ $ ^ 
:/ [4, 5-b] tr y i^* - 3- ^ P« ^/V) - 10, 11 - t K n - 5H- i^-< 
[b, f]T^ f i^-2-^/V;>< ^/W]-N- [2- ( kT o y - 1- ^ >»W) ai-^^/i^] 

xm 1 

^IB©##0!l 2 4 •X?# ?>tLfc>fb'g'«Kj 9 3 (1.25 g, 3. 03mmol) ^ n a 

dx/i^A (54 mL) *5J:t^T-fe h >'(6 l^L)©^S•g•^^3^{^:^«IL^ " ife-ffc;-^ :x;^f 
>'(2.7g, 31 mmol)tr*Px:T^M-ei^^«i<^Ufco Kf&©3i=fT tJ' n.-^ 

mwi.. 't<D^^Mm.\^ffim l-c ^ e>ic o. 5 ^rp^^i^ u^co mm ufcj^a^it 

SlU> i^lETIfej!«l^*S ;i i J: 9 8- (2-31^/^-5,7- ^/V-3H- 
^ [4, 5-b] tr y t?>'-3-^ yw;?? - 10. 11- t K d -5H- s^'^ 
V'i^ [b, f]T-^ f>'-2-:!&;VJi?T>'l'7'fc K (l. 02 g, 2. 48 mmol, IR^ 82%) 

APCI-MS: m/z 411 ([M + H]*) 

NMR (CDCI3) 6 (ppm): 1.31 (t. J = 7. 5 Hz, 3 H), 2.60 (s, 3 H) , 2.64 
(s, 3 H), 2.80 (q, J = 7. 5 Hz, 2 H) , 2.99 (m, 2 H) , 3.06 (m, 2 H) , 5.37 
(s, 2 H), 6.60-6.91 (m, 6 H) , 7.52-7.61 (m, 2 H) , 9.77 (s, 1 H) . 
Jim 2 

ILU 1 btbfc 8- (2-3i^/V-5, 7-Z^?i ^7>-3H-^ 5^5*'^ [4, 5-b] 

tr y >' -3--f /wpt - 10, 11- 5^ t K n - 5H- i^^z^y^ [b, f]T-^ tr 

>'-2— :5{7>'l':j?T/Wxt K (0. 300g , 0. 73 mmol) h 7 t K o 7 ^ (10 

mL) ^ ti u^^UJ>. (6 mL) (Om^mm\^mm ^ . :Lfh\Z. 2~{\^u 

y i^V'-l-^f yV)3i^yUT 5 (139 m L, 1. 10 mmol) ^M^XlO^m^ 
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^^•f- h V t7 (464 mg, 2. 19mmol) Ap x. T 12 , MW^WiWl^fto S 
'✓^ = T • ^ tJ' / -/V^^=20/l) -X^mmi^X. N- [8- (2-3i^/W-5.7- 

5^/v-3H--< 5; ^:/[4, 5-b]tr 'J-y -z- ?v ^ jv) \: 
Kn -5H- e^'^i/y [b, f]T-^ If :^-2--</l';^ f^.'Vl-N- [2- (bT n y 
-1-^ >'l'):3^f^/V]T 5 (0.301 g, 0.592 mmol, ijX^ 81%) <Sr#fc, w 
ti^m^m 1 ^ I^^J^e^jfe-C^-^/V^lt t VXih-a-m 2 2 <lr#fCo 
APCI-MS: m/z 509 ( [M + H]*) 

NMR (DMSO-de) 6 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) , 1.65-1.85 (m, 4 H), 
2.50 (s, 3H), 2.51 (s, 3H) , 2.6-2.7 (m, 4 H) , 2. 7-3.0 (m, 8 H) , 3.86 
(s, 2 H), 5.29 (s, 2 H) , 6.55 (s, 4 H) , 6.75-6. 95 (m, 6 H) , 7.0-7.15 
(m, 2 H), 8.43 (s, 1 H) . 

1 6 : it^^ 2 3 {N- [8- (2- 3i -f-^V - 5, ^/V-3H--< ^ ^ 

V [4, 5-b] try i^>'-3-'l'/V7« f^/V) - 10. 11 - fc K u - 5H- ^J^^ V 
[b, f]T-^f >'-2-^ ^'Vpi ^yU]-N- (,2- V^'ys.f^J\^)r ^ V • 1 7-^ 

2- (t'n y i^'^'-l-^ jtv)3^=^;VT 5 ly(D^^ ^ K 2-^. h ^ v^^/VT 
^ >'SrfflV^, ##«?d 1 5 2 ^ UTx IDI^ 78% -e N- [8- (2-3i 

f^/t'-S, 7- ^v'l^-SH-^ 5 [4, 5-b] tf y i^' - 3- ^ /V ^ ^-'W - 
10, 11-5^1: Kn - 5H- ^ [b, f] T tT :^ - 2- p« ^y^]-N- (2- 

t l^Xih^m 2 3 ^lr#fco 
APCI-MS : m/z 470 ([M + H]*) 

»H NMR (DMSO-de) 5 (ppm): 1.23 (t, J = 7. 4 Hz, 3 H) , 2.50 (s, 3H) , 2.51 

(s, 3H), 2.80 (q, J = 7.4 Hz, 2 H) , 2.8-3.0 (m, 6 H) , 3.24 (s, 3 H), 

3.49 (t, J = 6. 5 Hz, 2 H), 3.80 (s, 2H) , 5.29 (s, 2 H), 6.48 (s, 2 H) , 

6.84 (d, J = 8.1 Hz, 1 H), 6.85-7.0 (m, 4 H) , 7.0-7.1 (m, 2 H) , 8.43 
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(s, 1 H). 

1 7 I'fb-a-^^ 2 4 <2- {[8- (2-^5^/V-5, ^^/V-SH-^ %^ 

i/ [4, 5-b] tf H - 3 - ^ >'l' ^ =5^ /I' ) - 10. 1 1 - t: K n - 5H - :/ 

[b, f ] T f >' - 2 - >r P« ^^^]T ^ y / — ^l' • 0. 5 y-^jU^^XD^ 

s^ffiv^s 1 5 <DJim 2 mm\^ bx. nx^ 39%-c 2- {[s- (2-^^ 

I 

/I' - 5. 7 - ^ 5^ /V - 3H - ^ y [4, .5-b] fc° y V? >^ - 3 - -r /V ^ ) - 

10, U-i^fc Ko-5H-i^^vy[b, f]r-^ 1^:^-2- 'f/l'y'f^^VlT ^ / } 3i 

APCI-MS: m/z 456 ([M + H]*) 

NMR (DMSO-de) 5 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) , 2.50 (s. 3H) , 2.51 
(s, 3H). 2.70-2.75 (m, 2 H) , 2.77 (q, J = 7. 4 Hz, 2 H) . 2.85-2.9 
(m, 4H), 3.55 (t, J = 5. 5 Hz, 2 H) , 3.78 (s, 2H) , 5.29 (s, 2 H) , 6.44 
(s, 1 H) , 6. 79 (dd, J = 1. 5 Hz, 8. 3 Hz, 1 H) , 6. 85-6. 95 (m, 4 H) , 7. 0-7. 1 
(m, 2 H), 8. 39 (s, 1 H) . 

#%0»J 1 8 : -fb-a-i^ 2 5 < { [8- (2-^=5^/1^-5,7- /■ 5^/V-3H-'l' 5 ^ :/ 
[4, 5-b] f y 'J-y-z-yf JV/. 5^yV)-1.0,ll-S^ t Kn -5H- 'J^i^:/ ih,f'\ 

6 T?#?>ix:fe'ffc-a-'^ 1 3 (0. 300 g, 0. 516mmol) ?lr 7mol/L T 
= T >^ ^ y —JUmm. (5 mL) K^mi^. SOr-e 48 mmMWiX^f^o 

— (^ttl^^SE : a n ;iJ^/U A/2mol/L T V'^^T • ^ ^ / — /l'0^=2O/l) 
-em^iUT. { [8- (2-3i'5"/V-5, 7- ^7V-3H--r 5 [4, 5-b] fc° y 

i^^'-S-^T/V^ 5^/V)-10, Kn -5H-i^^>'>'[b, f]T-^tri/-2 

->r/^] pf^/V} T 5 (0.135 g. 0.329 mmol, JR^ 64%) Sr#:/to 
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APCI-MS: m/z 412 ([M + H]*) 

'H NMR (DMSO-de) S (ppm) : 1.23 (t, J = 7. 4 Hz. 3 H), 2.50 (s. 3H) , 2.51 

(s, 3H). 2. 77 (q, J = 7. 4 Hz, 2 H) , 2. 85-2. 9 (m, 4 H) ,3. 81 (s. 2H) , 
5.29 (s, 2 H), 6.42 (s, 2 H) , 6.8-7.0 (m, 5 H) , 7.0-7.15 (m, 2H), 8.46 
(s, 1 H). 

##^aj 1 9 : it-B-^ 2 6 {N- [8- (2- 3i ^/l^ - 5, 7- pi ^/U-Zti-^ ^ ^ 
>^ t4, 5-b] tr y i;? >' — 3— ^ /I' p< ^/V) - 10, 11 - -i? t K n - 5H- V 
\.h,i\T \f - 2- ^ )V ^ fV^ -N-^^yl'-N-(2H-x b^V^/l'-S 

6 ■e# fetl/fe-fb-a-^ 1 3 (667 mg, 1. 10 mmol) ^1: ^ d n zl^ A (11 
mL) ^iB©##^J 2 2 -C^btvfc N- 7« ^^^I'-N- (2- b y ^/l^ 

-2H-T- f 7 V' — /V — 5— ^/V)T 5 >- (390 mg, 1. 10 mmol) *5 J: TJ« 

hy^^^^T^:^ (0. 31mL, 2.3 mmol) ^Sr AP ;t T 60=0 "Clfl-^^^ L fCo K 

iliLfc, l^mt:-yV -^^fV (^ffi^^ft : ^ ^ J — /V / ^ o a xJn/V A = 2/98) 
JCii CT1^;^I^:»-^^* «»i^UfCo aSit-T-fehi^ (1.9mL). tIc (1.9 
mL) *3j:tJ^@^^ (1.9 mL) $r*n^^ 60°C t? 1. 5 ^ ^1 }t ^ L fc , ^JS?^^0°C 

^UT. 2 6 (66.7 mg, 0.131 mmol, 12%) &#fCo 

APCI-MS : m/z 508 ([M + H]*) 

^H NMR (CDCI3) 6 (ppm): 1.32 (t, J = 5. 0 Hz, 3 H), 2.58 (s, 3 H), 2.63 
(s, 3 H) , 2. 75-2. 79 (m, 7 H) , 2. 81 (q, J = 5. 0 Hz, 2 H) , 4. 08 (s, 2 H) , 
4. 28 (s, 2 H) , 5. 34 (s, 2 H) , 6. 37 (s, 1 H) , 6. 46 (d, J = 8. 1 Hz, 1 H) , 
6.58 (d, J = 8. 1 Hz, 1 H), 6.72-6.80 (m, 2 H) , 6.84-6.94 (m, 3 H) . 

0^m2 0 : 'it'^^ 2 7 {2- (2-=!^f-;l^-S,l-*J /. 5^/U-3H-^ % ^/ 
[4, 5-b] \f \) i^-y-3--{ /U;^ ^/W)-8- [4- (2H-7" ^ ^ l/ — /V - 5 - ^ /V) 

bf ^ y i^i^- 1- ^ - 10, 11- V? t K 13 -5H- [b, f] 
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<SrfflV^, ##«3J14i:P#}ClL-C. HX^ 58% "C 1- [8- (2- ^/V - 5. 7- 
'^Jl^-3H-^ ^ i5^>^[4, 5-b]kr y i^>'-3--f /l'^ - 10, 11- t 

Kci -5H- i?'< [b, f]T-€ f i^- 2-^/1' p« 9^/1^] If ^ y i^^-4-:!!7/V 
4?= > y /uSr#fc„ 

#btUfc 1- [8- (2-3i9^7l'-5,7-S?^ ^>'V-3H-^ ^ jJ^ [4. 5-b] If y 
V - 3 - ^ /V ^ ^yl') - 10. 1 1 - fc K a - 5H- V y [b, f ] T tr V - 2 

— ^>'^] y -4— :jt7 /VxR^ b y (0. 252 g, 0. SOOmmol) ^ 

(4inL) h V ?^ l) T }f (0, 13 mL, 1. 00 mmol) 

^i:XJPmit-:^y'^^l^i--f (12.4 mg, 0.05 mmol) ^rADx.. 110*0-^22 1^^, 

m^fifcmmm^ o. 5 mmm^vti^. lt. -fb-a-i^ 2 7 

(0.110 g. 0.200 mmol, 40%) <lr#fCo 

APCI-MS: m/z 548 ( [M + H]*) 

»H NMR (DMSO-de) 6 (ppm) : 1. 22 (t, J = 7. 4 Hz, 3 H) , 1. 65-1. 85 (m, 2 H) , 
1.9-2.05 (m, 2 H) , 2.2-2.35 (m, 2 H) , 2.48 (s, 3H) , 2.58 (s, 3H), 
2.77 (q, J = 7. 4 Hz. 2 H) , 2.85-3.05 (m, 7 H) , 3.52 (s, 2H) , 5.29 (s, 
2 H), 6.85-7.05 (m, 8 H) , 8.36 (s, 1 H) . 

0nm 2 1 : 'fb-a-'fej 2 8 -^^t-^m 9 0 (o-^m 
xm 1 

1- (10. 11- i?fc -5H- [b, f]T-^ t'>'-2-^>'l'7< 
^/l^) -1- ;< f'/l'lf^ V i^=- (0.015 g, 0. 050 mmol) -z:^ f- Jl' /I' 
K (0.50mL) (C^fifb. MJt^ir^ YH {^'^P . Y « W |E 1^ ^ "C & S ) 
n u (1.0 mmol/L, 0. 060 mL) *3 J; tJ« Tk^-ftl y ^ <^ A • 1 tK 

fp<Ki (0.070 g) ^M^. ^a-e 20 i^Bn^i*^ u^o ^jt><omnt:nm^ ^-^ 

Ig^b. aJtl^:^ n n 7J^y^i>. (0.60 mL) *3 i N- ^ ^/v^ i?" f 
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7k#) Ji<pX^l/'>' (N-Methylisatoic anhydride polystylene^ J 

0.15 mL) Sr*D;t. ^St? j^^^^ b fc„ dLJ^^U^m^ (OX- 'J 

^'T'-y/V sex, x^yr^^ttilis 2 mol/L T ^^^^T - ^ iJ' y — /l^^^T^ttl) 
-CiR|$!|L. Mitife 1 t-dSltS^b-a-'fe (IV) lc:tB^-rS#a4'ft1«c*#fco 
XS 2 

5 b-C. XSl ■C#btb:fc®i5t& 1 le:*5JtS'fb'g'4^b (IV) 

l^l+B^-t-S^^t^^Fam^ R^R^NH (^4'. R'*3 itJ? R« f4 ^ H IB 

<bI^«T*fe5) ^^b. g fi^^-efes-fk-a-i^ 2 8 ~>fb-a^«^ 9 0 ^#fCo ^5^*5. 
'ft;'a'«fe4 1 . 4 2. 4 8 itJJ 8 9 fi-:^* l^gfeiti: LT^ii LfCo 

WL^mz s-^^L-^m^ Kom'm.ii^mm. (apci-ms) s:iK2^~m6^(ii 

IB Ufeo 'fk-a-'fe 29. 30. 36. 41. 42. 48. 53. 54. 

60. 65. 66. 72. 77. 7 8 *3 J: tJf 8 4 <D ^i^^it (*H NMR) 

'fk-a-'fe 2 9 {2- (^>'>^^ 5 — /I'- l->r ^yW)-8- (1,2,5,6-7^ 

h ^ fc K CI If y e;? — 1 - >r ^ /V) - 10. 11 - 5^ t K a - 5H- 

[b. f ] T If } 

NMR (DMSO-dj) 5 (ppm) : 2.0-2.1 (m, 2 H) , 2.44 (t, J = 5. 6 Hz, 2 H) , 
2. 75-2. 85 (m, 2 H) , 2. 9-3. 0 (m, 4 H) . 3. 32 (s, 2 H) , 5. 31 (s, 2 H) , 5. 5-5. 8 
(m, 2 H), 6.8-7.1 (m, 6 H) , 7.1-7.3 (m, 2 H) , 7.56 (d, J = 7. 1 Hz, 1 
H), 7.62 (d, J = 7. 4 Hz, 1 H) , 8.28 (s, 1 H) , 8.35 (s, 1 H) . 

\kL^m 3 0 {2- i^l^:/^ % — ^ -%- XI ^) - 

)V :^ ^/u) - 10, 11- V? t Kc -5H- v?^:y >^ [b, f]T-if f 
*H NMR (DMSO-de) 6 (ppm) : 1. 5-1. 7 (m, 4 H) , 2. 3-2. 5 (m, 4 H) , 2. 8-3. 0 (m, 
4 H), 3.39 (s, 2 H), 5.31 (s, 2 H) , 6.8-6.95 (m, 4 H) , 6.95-7.0 (m, 2 
H), 7.1-7.3 (m, 2 H) , 7.55 (d, J = 8. 9 Hz, 1 H) , 7.63 (d, J = 8. 4 Hz, 
1 H), 8.26 (s, 1 H), 8.34 (s, 1 H). 
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- 10, 11 - t K n - 5H- i^-^ y [b, f] T f 1^ } 

NMR (DMSO-de) 5 (ppm) : 2.2-2.4 (m, 4 H) , 2.8-3.0 (m, 4 H) , 3.27 (s, 
2 H), 3.5-3.6 (m, 4 H) , 5.30 (s, 2 H) , 6.7-7.1 (m. 6 H) , 7.1-7.25 (m. 
2 H), 7.54 (d, J = 7.6 Hz, 1 H) , 7.62(d, J = 7. 6 Hz, 1 H) , 8.28 (s, 1 
H), 8. 34 (s, 1 H). 

^b-^m 4 1 {2- (2- -7 ai =./\^^ ^^:/ 4 ^ ^ :/ —JV-l - y( JV }^ 

(1,2, 5,6- h 7 b Vxi\f \) i^ly -1- ^ ^/l-)-10, 11-i^t Kd - 5H 

- y [b, f 3 T f . 1 ->=i.i7m^) 

'H NMR (DMSO-de) 5 (ppm) :• 2. 2-2. 5 (m. 2H), 2.7-3.0 (m, 4 H) . 3.0-3.2 (m, 
2 H), 3.4-3.6 (m, 2 H) , 4.05 (s, 2 H), 5.45 (s, 2 H) , 5.69 (m, 1 H) , 
5.85 (m, 1 H), 6.6-6.8 (m, 2 H) . 6.88 (d, J = 8. 3 Hz, 1 H) , 6.97 (d, 
J = 7. 9 Hz, 1 H), 7.05-7.2 (m, 2 H) , 7.2-7.5 (m, 2 H) , 7.5-7.7 (m, 4 
H). 7.7-7.85 (m, 3 H) , 8.54 (s, 1 H) . 

ib^^ A 2 {2- (2-7 31 :^>^^ ^ ^ ^/ ^ - I — y{ ;V ;^ '^^ JV) - Z- 

n ^V:^ ^/U) - 10, ll - fc Kn - 5H- i;^^ [b, f] T 

t°>- • 1 e^^jti;} 

'H NMR (DMSO-dg) 6 (ppm): 1.8-2.0 (m, 4 H) , 2.8-3.0 (m, 4 H) , 3.0-3.2 (m, 
4 H) , 4. 12 (s, 2 H) , 5. 45 (s, 2 H) . 6. 6-6. 7 (m, 2 H) , 6. 88 (d, J = 8. 1 
Hz. 1 H), 6.96 (d. J = 7. 8 Hz, 1 H) , 7.1-7.2 (m, 2 H) , 7.2-7.3 (m, 2 
H), 7.4-7.6 (m, 4 H) , 7.6-7.8 (m, 3 H) , 8.53 (s, 1 H) . 

'fb-^<^4 8 {2-^/1^5^;!^ y yf- {2 - y :^=-)V^\y-/ ^ ^^-/ — jv- 

l--f /l-^ ^/V)- 10,11 - e^t: Kn -5H- v^^^'V^Cb, f]T-^ - \ ^ ^ 

^H NMR (DMSO-dg) 8 (ppm): 2.7-3.0 (m, 8 H) , 3.6-3.8 (m, 4 H), 3.83 (s, 
2 H), 5.42 (s, 2 H), 6.65-6.7 (m, 2 H) , 6.85 (d, J = 8. 2 Hz, 1 H) , 6.92 
(d, J = 8. 1 Hz, 1 H). 7.0-7.1 (m, 2 H) , 7.2-7.3 (m, 2 H) , 7.4-7.6 (m, 
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4 H), 7.65-7.8 (m, 3 H) , 8.44 (s, 1 H) . 

^t^t^ 5 3 { 2 - (2 - ^ ^ :/ ^ 5: y — ^ J\y pi ^^u) - 8- 

(1. 2. 5, 6-7" h 9 t K o t° y t;^^'- 1- >f yl^^ ^yl.) -10, 11- fc K o - 5H 

- t^^i^v' [b, f]T-^ fi^} 

NMR (DMSO-de) 6 (ppm) : 2.0-2.1 (m, 2 H), 2.45 (t, J = 5. 6 Hz, 2 H) , 
2.54 (s, 3 H), 2.75-2.85 (m, 2 H) , 2.85-3.0 (m, 4 H) , 3.35 (s, 2 H) , 
5.28 (s, 2 H), 5.55-5.75 (m, 2 H) , 6.8-7.0 (m, 6 H) , 7.1-7.2 (m, 2 H) , 
7.4-7.6 (m, 2 H) , 8.28 (s, 1 H) . 

it-B-^S 5 4 {2 - (2- p< 5 — yl^-l--r yU^ ^jU)-8- ( 

CI V i^:^-!-^ 5^yv)-10, 11- 5^ t: Ko - 5H- t^'< >^ [b, f] T fc* 

NMR (DMSO-de) 6 (ppm): 1.5-1.8 (m, 4 H) , 2.3-2.5 (m, 4 H) , 2.54 (s, 
3 H), 2.8-3.0 (m. 4H), 3.39 (s, 2 H) , 5.28 (s, 2 H) , 6.7-6.9 (m, 6H). 
7.1-7.2 (m, 2 H), 7.3-7.5 (m, 2 H), 8.25 (s, 1 H) . 

-ftl-a-'feJ 6 0 {2- (2- ^ ^JV^ly'-/ y( % -1-^ ;\.;f. ^yu) - 8- ^/^jJn y 
J 7< 5^/^-10. 11- i^t Ko -5H-i^-<i/y [b, f]T-^tr>'} 

NMR (DMSO-de) 6 (ppm): 2.2-2.4 (m, 4 H) , 2.49 (s, 3 H) , 2.8-3.0 (m, 
4H), 3.28 (s, 2 H), 3.5-3.6 (m, 4 H) , 5.28 (s, 2H), 6.8-7.0 (m, 6H), 
7.1-7.2 (m, 2 H), 7.5-7.6 (m, 2 H) . 8.28 (s, 1 H) . 

-fb-a-^^ 6 5 {2 - (5, 6- ^y^^ >r 5 /i^ - 1- ^ -^/i^) -8 

- (1, 2, 5, 6- V" h 9 t Ko f y 1- ^ yvp( - 10, 11- fc Kd - 
5H- ^ [b, f ] T f :> } 

'H NMR (DMSO-de) 5 (ppm) : 2.0-2.1 (m, 2 H) , 2.2-2.4 (m, 6 H), 2.45 (t, 
J = 5. 2 Hz, 2 H), 2.75-2.85 (m, 2 H) , 2.85-3.05 (m, 4 H) , 3.30 (s, 2 
H), 5.24 (s, 2 H) , 5.6-5.7 (m, 2 H), 6.8-7.0 (m, 6 H) , 7.31 (s, 1 H), 
7.40 (s, I H), 8.17 (s, 1 H), 8.27 (s, 1 H) . 
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^^i^ 6 6 {2 - (5.6 - ^ ^Jl^^l^-/^ % ^ -/ — JV-l- ^ ;^ f- ;V) -8 

- (tfn y ly - \ - y( jl^ ;^ =f- - 10,11- Ko - 5H- >^ [b, f ] T 
t° } 

NMR (DMSO-de) 6 (ppm) : 1.5-1.8 (m, 4 H) , 2.27 (s, 3 H) . 2.28 (s. 3 H) , 
2. 3-2. 4 (m, 4 H) , 2. 8-3. 0 (m, 4 H) , 3. 39 (s, 2 H) , 5. 24 (s, 2 H) , 6. 8-7. 0 
(m, 6 H), 7.30 (s. 1 H) , 7.40 (s, 1 H) , 8.16 (s, 1 H) , 8.24 (s, 1 H) . 

^^S^ 7 2 {2- (5.6->?^ 9^/U-<:/y>r ^ y — - 1 - /V ^/V)-8 
-•^/PxIn y y ^^/U- 10, 11- fc K ct -5H- v?^>'y [b, f]T-^ f^^} 
'H NMR (DMSO-de) 6 (ppm): 2.2-2.4 (m, 10 H) , 2.8-3.0 (m, 4 H) , 3.28 (s, 
2 H), 3.5-3.6 (m, 4 H) , 5.24 (s, 2 H) , 6.8-7.0 (m, 6 H) , 7.30 (s, IH), 
7.39 (s, 1 H), 8.16 (s, 1 H), 8.28 (s, 1 H) . 

jt:^i^7 7 {2- {2- 3^=^ j}^^^^ :/ ^ ^ ^ -J — \ - y( jv :^ ^f- /V) - s- 
(1, 2, 5, 6-7" h ^ t K a If 9 i^^'- 1-^ /l^pJ ^yl^) -10, 11- fc K n - 5H 

- i^^iy -J ih, tiT \f 1^) 

>H NMR (DMSO-de) 6 (ppm): 1.28 (t, J = 7. 4 Hz, 3 H) , 1. 95-2.05 (m, 2 H) , 
2.43 (t, J = 5. 4 Hz, 2 H), 2.6-3.0 (m, 8 H) , 3.32 (s, 2 H) , 5.28 (s, 
2 H), 5.1-5.5 (m, 2 H) , 6.75-7.0 (m, 6 H) , 7.1-7.25 (m, 2 H) , 7.47 (m, 
1 H), 7.55 (m. 1 H), 8.26 (s, 1 H). 

7 8 {2 - {2 - /V^-:^'/ ^ % if "J ^ jv - I - y( j]y ^ ;V) - Z- 
a y i^-y-l-^ /I'/. ^/]^)-10. 11- i^fc Kn - 5H- >' ^ [b, f ] T fc' 

>-} 

ifl NMR (DMSO-dB) 8 (ppm): 1.28 (t, J = 7. 4 Hz, 3 H) , 1.6-1.8 (m, 4 H) , 
2.3-2.4 (m, 4H), 2.8-3.0 (m, 6 H) , 3.32 (s, 2 H) , 5.28 (s, 2 H) , 6.7-7.0 
(m, 6 H), 7.0-7.2 (m, 2 H) , 7.46 (m, 1 H), 7.54 (m, 1 H) , 8.23 (s, 1 
H). 
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it'^^ 8 4 {2— (2- ^ ^ :/ — 1 — ^ ^ jU) - 8- ^ JU^^ V 

J ^ ^/I'-io, 11- Ko f]T-^ tr 

NMR (DMSO-dg) 8 (ppm) : 1.28 (t, J = 7. 4 Hz, 3 H) , 2.2-2.4 (m, 4 H) , 
2.8-3.0 (m, 6H), 3.27 (s, 2 H) , 3.5-3.6 (m, 4 H) , 5.27 (s, 2 H) , 6.7-7.0 
(m, 6 H),. 7.1-7.2 (m, 2 H) , 7.47 (m, 1 H) , 7.55 (m, 1 H) , 8.26 (s, 1 
H). 

-fb-g-J^ 8 8 --ftS-a-ife 9 0 ©ffiigiSrH 7 ^IC, 5>tfffit (APCI-MS. 'H NMR) 

'IC'km 8 8 {2- (-f ^ [4,5-b]lf y i^>'-l--f (1.2.5,6 

-•r h 7 fc Ko y i^i^-.l-^yi'^ ^>'U)-10, 11- i^fc Kn -SH-S^^i^ 

[b, f ] T 1^ } 
APCI-MS: m/z 422 ( [M + H]*) 

NMR (DMSO-dg) 6 (ppm): 2.0-2.1 (m, 2 H) , 2.44 (t, J = 5. 4 Hz, 2 H) , 
2.75-2.8 (m, 2 H) , 2.8-3.0 (m, 4H). 3.30 (s, 2H) , 5.33 (s, 2 H) , 5.5-5.6 
(m. 2 H), 6.8-7.0 (m. 4 H) , 7.0-7.05 (m, 2 H) . 7.27 (dd. J = 4. 7 Hz. 
8.0 Hz. 1 H), 8.06 (d, J = 8. 0 Hz, 1 H) , 8.27 (s, 1 H) . 8.37 (d, J = 
4. 7 Hz, 1 H). 8. 54 (s, 1 H). 

^b-a-^ 8 9 {2- (-r ^ iJ*' y [4, 5-b] tr y V'^^ -Z- ^ )V :f- ^jU)-8- (1,2.5,6 
-v^h^fc Kciii'y ju/. 5^/v) - 10, 11- fc Kn -5H- 

'/[b,f]T-€ tr:/ • 1 ?>gi4i} 

APCI-MS : m/z 422 ( [M + H]*) 

'HNMR (DMSO-dg) 5 (ppm): 2.2-2.3 (m, 2 H) , 2.9-3.0 (m, 4 H) , 3.4-3.5 (m, 
2 H). 3. 60 (t, J = 6. 8 Hz, 2 H) , 4. 05 (s, 2 H) , 5. 37 (s, 2 H) , 5. 67 (d, 
J = 10. 8 Hz, 1 H) , 5. 85 (d, J = 10. 8 Hz, 1 H) , 6. 9-7. 0 (m, 2 H) , 7. 0-7. 1 
(m, 4 H), 7.25 (dd, J = 5. 4, 8,1 Hz, 1 H) . 8.01 (d, J = 8. 1 Hz, 1 H) , 
8.40 (d, J = 5.4 Hz, 1 H), 8.55 (s, 1 H) , 8.62 (s, 1 H) . 



'fb-a-'^ 9 0 {2- (^ ^ tJ^ y [4, 5-c] tr V ^71^) -8- (1,2,5.6 

81 



wo 2004/017994 



'CT/IB2003/003470 



y [b,f]T-^ tf i^} 

APCI-MS: m/z 422 ( [M + H]*) 

*H NMR (CDCI3) 6 (ppm) : 2. 1-2. 2 (m. 2 H) , 2. 56 (t, J = 5. 7 Hz. 2 H) , 2. 8-2. 9 
(m, 2 H), 3.0-3.1 (m, 4 H) , 3.48 (s, 2H) , 5.30 (s, 2 H), 5.67 (d, J = 
10. 5 Hz, 1 H), 5.73 (d, J = 10. 5 Hz. 1 H) . 6.08 (s. 1 H) . 6.65-6.75 (m, 
2 H). 6.95-7.0 (m. 2 H) . 7.0-7.05 (m. 2 H) . 7.71 (d, J = 5. 4 Hz. 1 H) , 
8.02 (s. 1 H). 8.45 (d. J = 5. 4 Hz. 1 H) . 8.78 (s, 1 H) . 

#%0i|2 2 N— ^^/l'-N-(2- h y^>'l'-2H-^ ^/ ^ J^^ -'i- ^ 

2- Y ]> f- - 2^ - 7" Y ^ ^/ — J>^ - S - y( ^ y ^ ( 2. 00 g. 5. 84 

mmol), N-p« ^/l'-2-=. f c 'O'-tf VJ^/VtIn 5 K (1.64 g, 7.59 mmol) 
*5 iT^ h y :7 31 ^v'VjJn ;^ :7 ^ (1. 53 g, 5. 84 mmol) ^ T h 9 }^ Y ^ =7 
y (30 mL) *5 itJ? (20 mL) (Om^^^m^^m\^. T\r'J-)3 

^i^ji^/W (40%. 2.65 mL, 5. 84 mmol) 4: AD X. T ^ IS. "C Jiil- ^ 

^i^^Ll/t. y J^^-Jf^^'VSriiia {^m^lK : g^^= 5^ >'V/^ =3^1^1^ = 40/60) $ 
-&TM^^5>S:I^* ^JBET^^Sbs a^Sl-T-feh^- (5mL) ^T-fe 

(25 mL) ^Jn;tfco 

nh^tt.mm^\^:^ JV-^Zf ymWt. (0.73 mL, n mmol) h l,8-i?T1f tf 
n [5. 4, 0] i^T's' ^ - 7 -31 V (3. ImL, 21 mmol) <^ ^JP ;t T 60*0 "C 7 

^ * ^ fP fi W 7k . «a 5fc M 7k T' W 2>C »G b . «l tK a 11 ^ V i>> -t? IS it b . 

^ >/i^^^5^>'V = l/99) -efflK N- ^ ^/l^-N- (2- b y 5^>'V-2H--7" 
b 7 i^ — /l'-5--l'yV^ 5^/k)T ^ (396 mg, 1. 11 mmol, 11X^19.0%) iSr 

^H NMR (CDCI3) 6 (ppm): 2.45 (s, 3 H), 4.07 (s, 2 H), 7.07-7.36 (m. 15 
H). 



82 



wo 2004/017994 



•CT/IB2003/003470 



#%«SJ 2 3 : it-^m 9 2 {i^^[8- (2- - 5, 7 - ^ ^/V-3H->r 5 
[4, 5-b] If V ^ ^ ^>>W) - 10, 11 - Kn -SH-i^'O-y 

##00 6 -tr# b ttfc-fb-a-^ 1 3 (7. 98 g, 13. 1 mmol) ^ ^ ^ /V- >^ 7i^ 
dE^t/K (87 mL) IC^^b, B^@fey^l>A (4.33 g, 65. 7 mL) ^APx.T70'C 
-e 2 B ra^i*^ Lfco KfS«?Sre^^3ig^yi.-e^f? tK (3 iHl). &fP:ftifi7k 

/i^i}' h :7 ^ — (^ffi^lK : X'MSib. g 6<J tf M 

#UfCo*fm bfcj^^^^ffilU.'fb'a-ife 9 2 (2. 87 g. 6. 31 mmol, IR^ 48%) 

APCI-MS: m/z 455 ( [M + H]*) 

»H NMR (CDCI3) 5 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H) , 2.06 (s, 3 H) , 2.60 
(s, 3 H) , 2. 62 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) . 4. 98 
(s, 2 H), 5.34 (s, 2 H) , 6.13 (s, 1 H) , 6.58-6. 83 (m, 4 H) , 6.88 (s, 
1 H), 7.01-7.07 (m, 2 H) . 

2 4 : -fk -8-461 9 3 { [8- (2- ^ - 5, 7- ^7l'-3H--r 5 
[4, 5-b]ey i^>'-3-^yl^^ ^/V) - 10, 11- t Fn - 5H- ^ [b, f ] 

##0>J 2 3 -t?# btt:fc'fb'&'^ 9 2 (2. 79 g, 6. 14 mmol) ^ h ^ t K a 
7 7 >' (61 mL) tCSS® K/p< iJ' ^ — >'V^?K(28%. 

6. 2mL, 31 mmoi)^Mx.xmm.X' s.smmmwi^fto Rfit^(omn^nm^ ^ 

gcjET-C|l:ig|$ ^^m^ 3 (2.04 g, 4.95 mmol, IR^ 
81%) «r#feo 

APCI-MS : m/z 413 ([M + H]*) 

'H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 1.56 (t, J = 5. 6 Hz, 
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I H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 
4 H), 4. 55 (d, J = 5. 6 Hz, 2 H) , 5. 34 (s, 2 H), 6. 03 (s, 1 H) , 6. 59-6. 85 
(m, 3 H), 6.88 (s, 1 H) , 7.03 (m, 2 H) . 

2 5 : jb-a-'^ 9 4 {2-(2-3^5^yU-5, 7-i^^ f^yV-3H--f ^ ^ :/ 
[4, 5-b] f y i^^'-S-^ /Vj^J ^y'i') -8- h ^i^y^ 11- fc K n 

-5H-i^'<i^:/[b,f]T-^ f.i^} ©-^Rg 

Tk^-fk:^ > y (55%, 11 mg, 0.25 mmol) (Dy" h 7 t K n :7 7 >^ (0.40 

mL) mM^i^y^ 1$^ y —^l^ (20 L. 0. 50 mmol) ^ AP X. T ^ ?!. t? 20 5^ Fa^ ^ 
# L^feio Rf&^Srv^ h 7 fc Ko 77 V(0.20 mDlzi?^?!! Lfc##«aj 

6 -e# PjiLfc-ftl-a-^; 1 3 (30 mg, 0.050 mmol) icMx.. 60*0 3. 5 I^WK 

^'Z b y 31 ^/VT ^ = 45/50/5) -Ci^M bX. -fc-a-^J 9 4 (6. 5 mg, 15 mmol, 

IR^ 30%) *#fco 

APCI-MS: m/z 427 ([M + H]*) 

^H NMR (CDCI3) S (ppm) : 1.30 (t, J = 7. 6 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 36 (s, 3 H) , 4. 32 
(s, 2 H), 5.34 (s, 2 H) , 6.09 (s, 1 H) , 6.58-6.82 (m, 4 H) , 6.88 (s, 
1 H), 7.01 (m, 2 H). 

##«3J 2 6 : -fb-a-I^J 9 5 {2- T y /U:^ ^ ^ ^l^- 8- (2-31^^1^-5, 7- 
^/V-SH-^r ^ [4, 5-b3 If I) -^^/l^) - 10, 11 - fc 

^ / — /KDf^tp 9 ICT y /^T/v=i— /v^fflv^, 2 5 i mil}:: UT. 

KK^ Z4.%-V^t^m 9 5 *#ito 
APCI-MS: m/z 453 ([M + H]*) 

'H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.80 (q, J = 7. 6 Hz, 2 H) , 2.98 (m, 4 H) , 4.00 (dt, J = 5. 6, 
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1. 5 Hz, 2 H) , 4. 39 (s, 2 H) , 5. 19 (dq, J = 10. 2. 1.5 Hz, 1 H) , 5. 29 (dq. 
J = 17.0, 1.5 Hz, 1 H), 5.34 (s, 2 H) , 5.95 (m, 1 H) , 6.10 (s, 1 H) , 
6.58-6.83 (m, 4 H) , 6.88 (s, 1 H) , 7.03 (m, 2 H) . 

##«»J2 7 : -fk-a-ifeQ 6 {2-(2-3i5^/V-5, 7-i^p<5^>'l'-3H-^ 5;$^^ 
[4, 5-b] trp i^:x-3--fyV'^^/l')-8-(2-^ b^v'P^^/V)- 

10, n-i^fc Ki3 -5H-i^'<i^;/[b, f]T-^tr:^} <D^m 

p< ^ y — ^KDftfe «5 lii 2- ^ > i/niiJ? y — /^^fflv^, 2 5 l^m 

l;:LT. IR^ 9. 3%XMb-a-^ 9 6 «r#fc„ 
APCI-MS: m/z 495 ( [M + H]*) 

*H NMR (CDClj) 6 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 38 (s, 3 H) , 3. 57 
(m, 4 H) , 4. 44 (s, 2 H) , 5. 34 (s, 2 H) , 6. 01 (s, 1 H) , 6. 62 (d. J = 8. 6 
Hz, 1 H) , 6. 67 (d, J = 8. 1 Hz, I H) , 6. 82 (m, 2 H) , 6. 88 (s, 1 H) , 7. 00-7. 06 
(m, 2 H). 

2 8 : -fb-a-flfe 9 7 {2 - i2-=^^/U-5,7-i^?i f-/l^-3^-^ ^ 
[4, 5-b] bf V i^l^-Z-^ J\^/' ^>'V)-8- (2, 2, 2- h y 7/^:^-n3i > ^ ''^ 
^/^)-10, 11-i^fc Kn -5H- [b, f]T-^ fx} <D^ji^ 

^ ^ — ;v (O \^t> ^ \z. 2, 2, 2- b y 7>'V;^n^^/— /^^ffiV^, 2 
5 i: LX> liX^ 64%-C'(b'a"i^ 9 7 ^#:feio 

APCI-MS : m/z 495 ([M + H]*) 

»H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.79 (q, J = 7. 6 Hz, 2 H)', 2.98 (m, 4 H) , 3.78 (q, J = 8. 7 
Hz, 2 H), 4.54 (s, 2 H) , 5.34 (s, 2 H) . 6.24 (s, 1 H) , 6.60 (d, J = 7. 8 
Hz, 1 H) , 6. 71 (d, J = 8. 1 Hz, 1 H) , 6. 76-6. 82 (m, 2 H) , 6. 89 (s, 1 H) , 
6. 98-7. 04 (m. 2 H) . 



2 9 : -fb-a-t) 9 8 {2- (2 - ^ /V - 5, 7 - P« ^/>-3H-^ 5 ^ 
[4, 5-b] t" y V'^ -Z- y( ;V 'f-Jl^) -8- (2- ^ '^jVZfu /K^rv^^ f- ;V) - 
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tmmK\^x. JiK^ iiro-e-fb-a-^ 9 8 <s:#fco 

APCI-MS: m/z 469 ( [M + H]*) 

NMR (CDCI3) 6 (ppm): 0.91 (d, J = 6. 7 Hz, 6 H) , 1.30 (t, J = 7. 4 Hz, 
3 H), 1.89 (m, 1 H), 2.60 (s, 3 H), 2.63 (s, 3 H) , 2.79 (q, J = 7. 4 Hz, 
2 H), 2.99 (m, 4 H) , 3.20 (d, J = 6. 5 Hz, 2 H). 4.37 (s, 2 H), 5.34 (s, 
2 H), 6.01 (s, 1 H), 6.60 (d, J = 8. 9 Hz, 1 H) , 6.67 (d, J = 7. 8 Hz, 
1 H), 6.81 (m, 2 H), 6.88 (s, 1 H) , 6.98-7.05 (m, 2 H) . 

#%«»J3 0 '.^^-^1^9 9 {2-'<>'e^/l^;^-!^^5^^ ^/l^-S- (2-31^/1^-5,7 
-'J ^ ^;U-3U-^ ^ [4, 5-b] tr y i^^l^-Z-^ -10,11- 

fc Kn -5H-i^^>'y [b,f]T-^tr^} <Z)-^^ 

X. llK^ 78%-e'fb-a-#» 9 9 <Sr#fc:o 
APCI-MS : m/z 503 ([M + H]*) 

»H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H), 2.60 (s, 3 H), 2.62 
(s, 2 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 97 (m, 4 H) , 4. 42 (s, 2 H) , 4. 53 
(s, 2 H) , 5. 33 (s, 2 H) , 6. 20 (s, 1 H) , 6. 59 (d, J = 7. 9 Hz, 1 H) , 6. 69 
(d, J = 7. 9 Hz, 1 H) , 6. 78 (m, 2 H) , 6. 88 (s, 1 H) , 7. 02 (m, 2 H) , 7. 26-7. 36 
(m, 5 H). 

3 1 : 10 0 {2- (2-3i^/V-5,7-i?p< 5^/V-3H--l' % ^ 

[4, 5-b] tf y - Z - y( ;V :^ ^ ;V) - % - (2-7 h 'f- fV) - 

10, ii-->?t kd -5H- t^^i^y [b, f]T-^if V} o-a-^ 

^ ^ y — /KDft*3 !? 2- 7 31 ^/l^ai^ y — 7V<lrffiV^, ##{3J 2 5 t ID^ 
UT. IR^ 38%-e^t;-g-ife 1 0 o Sr#yto 
APCI-MS : m/z 517 ([M + H]*) 

»H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.80 (q, J = 7. 5 Hz, 2 H) , 2.91 (t, J = 7. 2 Hz, 2 H) , 2.97 
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(m, 4 H) , 3. 66 (t, J = 7. 2 Hz, 2 H) , 4. 39 (s, 2 H) , 5. 34 (s, 2 H) , 6. 08 
(s, 1 H), 6.60 (d, J = 8. 7 Hz, 1 H) , 6.66 (d, J = 8. 1 Hz, 1 H) , 6.80 
(m, 2 H), 6.88 (s, 1 H) , 6.94-7.01 (m, 2 H) , 7.19-7.30 (m. 5 H) . 

3 2 : 'fb-^'^ 10 1 {2- (2-a^^y^-5, 7- ^/V-3H-^ ^ 
[4, 5-b] 5^>'-3-^yi'p<5^y^)-8-(tfy i^>'-2-^>'l';^ h ^ ^ 
yl')-10, ll-i?t Kn-5H--:?^:^:/[b, f]T-^tf V'} <D^^ 

^ y — /KDftt> «9 {cf y v?:x-2--r y — /V'^fflv^. ##01) 2 5 
i:l^#{c:bT. JJK^ esro-c-fb-a-^ 1 0 1 ^#fco 

APCI-MS: m/z 504 ([M + H]*) 

'H NMR (CDCI3) S (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) . 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 4. 52 (s, 2 H) , 4. 66 
(s, 2 H) , 5. 34 (s, 2 H) , 6. 25 (s, 1 H) , 6. 60 (d, J = 7. 9 Hz, 1 H) , 6. 70 
(d, J = 7. 9 Hz, 1 H), 6.76-6.81 (m, 2 H) , 6.88 (s, 1 H) , 7.03-7.08 (m, 
2 H), 7.18 (br dd, J = 7. 6, 4.8 Hz, 1 H) , 7.47 (d, J = 7. 9 Hz, 1 H), 
7.68 (td, J = 7. 7, 1.8 Hz, 1 H), 8.54 (br d, J = 4. 8 Hz, 1 H) . 

3 3 : jli-a-ife 102 {2- (2-3i^/l'-5,7-i?p« ^/V-3H-^ 5 
[4, 5-b] tr y v^^ V-3-^ /V^ ^ - 8- (7 7 - 2- ^ /l- ;^ b P« 5^ ) 
-10, ll-i^k Ko -5H- v'^:/>^ [b, f]T-^ f >-} (D^f^st 

^ ^ / — yVO-f^ip «9lC77>'-2--f/V;?«;^'y— /^^fflV^. ##0*1 2 5 
UT. JR^ 77%-^^^^ 10 2 ^nito 
APCI-MS : m/z 493 ( [M + H]*) 

NMR (CDCI3) 8 (ppm): 1.30 (t, J = 7.5 Hz, 3 H) , 2.60 (s, 3 H) , 2.62 
(s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 97 (m, 4 H) , 4. 41 (s, 2 H) , 4. 45 
(s, 2 H), 5.33 (s, 2 H) , 6.21 (br s, 1 H), 6.31 (dd, J = 3. 1, 0.8 Hz, 

1 H) , 6. 33 (dd, J = 3. 1, 1. 8 Hz, 1 H) , 6. 58 (d, J = 8. 1 Hz, 1 H) , 6. 69 
(d, J = 7.9 Hz. 1 H), 6.75-6.80 (m, 2 H) , 6.88 (s, 1 H) ; 7.00-7.04 (m, 

2 H), 7.40 (dd, J = 1. 8, 0.8 Hz, 1 H) . 
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#%«»J 3 4 : it^^ 10 3 {8- (2- 3i - 5, 7 - ^ ^yU_3H-^ ^ ^ :/ 

[4, 5-b] tr y i?:^-3-^ /i'^ '^ju)-io, 11- t K o -5H- :^y[b, f] 

1 5 (DXm 1 -C# b tbfc 8- (2- 7- 9^/V-3H— 
^ y y [4, 5-b] tf y t?:/ -3--Y /V;?^ 5^>'^) - 10, 11- V? fc K ta -5H- 
:^Cb,f]T-^ tri^-2-::«7/V3ii?T-'l'7'fc K (650 mg, 1.58 mmol) ^T±h=^ 
h y >^V(16 mL) \Z.mM $ t K n dr->7l^T 5 l^lS^it (153 mg, 2. 38 mmol) , 
hya::^/V7'5>' (O. 331mL, 2. 38 mmol) *3 J; TJ^ 37 ^ ^ fig tIc ^ (328 mg, 
2.21 mmol) ^llV X.X 80X:X*m^UW Lt^o SfE^^^S^b, 3^^^i^Dcr 
^juj>.\cmm\^. #feixfc^^SrT^^^ = T7K (3%) i: ^^^:^7lc-e)l|I2k 

•^y^'7-7>(— (^m^lK : ^ ^ -/l'/^ c o = 1/99) 

6o*c-e 0. 5 ^r^m^ ^^a-e 1 ^PhI^^ bfco t-fc^fa^^t^ ^ 

JETlfej!llbX> \^^m\ 0 3 (440 mg, 1.08 mmol, HX^68%) ^#fco 
APCI-MS: m/z 408 ( [M + H]*) 

*H NMR (CDCI3) 5 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 . (m, 4 H) , 5. 36 (s, 2 H) , 6. 48 
(s, 1 H), 6.63-6.90 (m, 5 H) , 7.28-7.33 (m, 2 H) . 

3 5 : 1 0 4 {2- (2- 31 5^ ^v- 5, 7- ^yW-SH-^f 

[4, 5-b] fy v'>'-3-^>>Vp«5^yV)-8-(2H--r V V — - % - ^ )V) - 
10, 11-i^t: Kci -SH-i^^^'V'Cb, f]T-^f i^} <0^^ 

#%«SJ 3 4 -e#e>ttfc'ft:-a'#> 10 3 2 O ©^©i: I^^JC U 

T. IlX^ 72%Xit'^m 10 4 <^#fCo 
APCI-MS : m/z 451 ([M + H]*) 

NMR (DMSO-dg) 6 (ppm): 1.24 (t, J = 7. 4 Hz, 3 H) , 2.48-2.53 (s x 2, 
6 H, mSO t y y), 2.80 (q, J = 7. 4 Hz, 2 H) , 2.86-3.02 (m, 

4 H), 5.32 (s, 2 H), 6.83 (dd, J = 8. 1, 2.1Hz, 1 H) , 6.91-6.98 (m, 3 

H), 7.10 (d, J = 9.0 Hz, 1 H), 7.65-7.70 (m, 2 H) , 8.20 (s, 1 H) . 
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3 6 : -ffc-a-^ 10 5 { [8- (2-3i^7V-5, 7- p« ^/V - 3H- ^ ^ 

y [4, 5-b] t° y - 3 - >r /V p« 5^ ) - 10, 1 1 - t k o - sh - ^ y 

[b, f] T f :^ - 2- /I'] T -fe b = h y yw} o-a-^ 

6 -C# bH^fc.-fb'^'^ 1 3 (2. 04g, 3.36mmol) ^ p« ^ xlx /V A 
K (17 mL) l::®i5fLT> WSfe"^ h y A (361 mg, 7. 37 mmol) ^*P^, 

2moi/L Tk^-fb-:?- b y AtK^?^^ Tk (2 111). IS fp it tK "C WI 2*: ifc b . M 

\ 0 5 (751 mg, 1.78 mmol, 11X^53%) ^#fCo 
APCI-MS: m/z 422 ([M + H]*) 

NMR (CDCls) 6 (ppm) : 1.31 (t, J = 7. 5 Hz, 3 H), 2.60 (s, 3 H), 2.63 
(s, 3 H), 2.79 (q, J = 7. 5 Hz, 2 H) , 2.99 (m, 4 H) , 3.62 (s, 2 H) , 5.34 
(s, 2 H), 6.01 (s, 1 H), 6.59-6.71 (m, 2 H) , 6.80-6.84 (m, 2 H) , 6.88 
(s, 1 H), 6. 95-7. 01 (m, 2 H) . 

3 7 : 1 0 6 {2- (2- ^ - 5, 7 - '^JV-Z^-y^ =5^ ^ 

[4, 5-b] If y 5^:^-3-^ 7V;/ f^/V)-8- (2H--7' b ^ — - 5 - P< f- 
>'V)-10, ll-^^fc Fci -5H- i^'^^/V^Cb. f]T-^ If V} <o^^ 

3 6 btbfc'fb-a^i^ 10 5 sr^v>, 2 0 (oik^hnm.\^ u 

X. 10 6 iSr#fCc 

APCI-MS : m/z 465 ([M + H]*) 

'H NMR (DMSO-dg) 6 (ppm): 1.22 (t, J = 7. 6 Hz, 3 H) , 2. 48-2.52 (s x 2, 
6 H, DMSO t ^ — 7 y 2. 78 (q, J = 7. 6 Hz, 2 H), 2. 86 (m, 4 H) , 

4.11 (s, 2 H), 5.28 (s, 2 H) , 6.75-6.94 (m, 7 H) , 8.32 (br s, 1 H) . 

3 8 : ^b-a-'^ 1 0 7 { [8- (2-3i^>V-5. 7- ^ ^>rV-3H--f 5 ^ 

y [4, 5-b] try e^>'-3--r/v^ ^>'v) - lo, ii- t k a -sh- i^'< y 

[b. f]T-^if >'-2->r>'i']i^^} o-a-^ 

3 6 -C# ^jH/d-fk-a-'fel 1 0 5 (247 mg, 0. 586 mmol) Sr^i^^— /V 
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(12 mL) iJljgtSL. TK^-fb-^ b y •> ^ (938 mg, 23. 5 mmol) «r*Px.T. M 

T^ ib^^l 0 7 (122 mg, 0,243 mmol, IjR^ 41%) *#yto 
APCI-MS: m/z 441 ( [M + H]*) 

NMR (DMSO-dg) 8 (ppm) : 1.23 (t, J = 7. 5 Hz, 3 H) , 2.48-2.53 (s X 2, 
6 H, DMSO t :t — y< — ^ :/), 2. 78 (q, J = 7. 5 Hz, 2 H) , 2. 87 (br s, 4 
H), 3.38 (s, 2 H), 5.38 (s, 2 H) , 6.74-6.94 (m, 7 H) , 8.27 (s, 1 H) . 
12. 15 (br s, 1 H). 

3 9 : ih^m 1 O 8 { [8- (2-rc^/V-5, 7- ^ f- - ZH- $ ^ 

y [4, 5-b] t:° y V - 3- ^ >'l' ;^ ^/V) - 10, 11 - t K n - 5H - ^ 

[b, f]T-^ -2 - /i^^ T — /I'lS^iS;^ ^>'^^^-7^>''^} <^-o-)^ 

##00 6 -e# b tv^t-fk-g-ifel 1 3 (1. 04 g, 1. 71 mmol) iSr ^ ci D .i. (17 
mL) iC^mi^X. P< -'^:i?7 3/' hB^^P< "^/VJij^-T^yV (0.199 mL, 2.23 mmol) 
*5J;tJ^ 1.8-iy^T'^\fi^^ n [5, 4, 0]«>>'7'5'i5' -7-^1^ (0. 384 mL, 2.57 

eot-e o.5NpRil> ^la-e i i^Pi^^f u:rco WW ufci^a Sr^SKi bx. -fk-a-'^ 

1 0 8 (628 mg, 1.25 mmol, I{JI^ 73%) ^#:/ho 
APCI-MS : m/z 501 ([M + H]*) 

»H NMR (CDCI3) S (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2, 80 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 09 (s. 2 H) , 3. 72 
(s, 3 H), 3.73 (s, 2 H) , 5.34 (s, 2 H) , 6.01 (s, 1 H) , 6.59-6.67 (m, 

2 H), 6.82 (m, 2 H) , 6.88 (s, 1 H) , 6.96-7.03 (m, 2 H) 

4 0 : -fb-a-^ 1 0 9 { [8- {2-:^^jV-b, 7- ^J>V-Z^~^ % ^ 
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^ [4, 5-b] If y - 3 - /l' ^ ^ >'l' ) - 10, 11 - fc K n - 5H - ^ y 

[b, f]T-^ If :^-2-^' 'f-Ay:^)^y'7 r <^'6'fife 

3 9 T'# b^fc-fb-^i^ 1 0 8 (350 mg, 0. 699 mmol) $r^V^, 
«»H 2 i: Wi^\^ LT. iR^ 38%tr'ft:-a'i^ 1 0 9 <Sr#fCo 
APCI-MS: m/z 487 ([M + H]*) 

•H NMR (DMSO-da) 6 (ppm) : 1.16 (t, J = 7. 4 Hz, 3 H) , 2.42-2.50 (s x 2, 
6 H, DMSO i::^-'-/-?— ^ yrf), 2.81 (q, J = 7.4 Hz, 2 H) , 2.88 (m, 6 H) , 
3.49 (s, 2 H), 5.22 (s, 2 H) , 6.67-6.89 (m, 7 H) , 8.18 (s, 1 H) . 

#%fifij 4 1 : 'fb-a-'^ 1 1 O {8-(2-^9^>'l^-5,7-i^^ ^yV-3H-^ X ^ 
[4, S-blf y i^^'-S-^/l'^ ^/W)- 10,11 -:^t Kn -SH- -^^>'y [b, f] 

xm 1 

3 e^-ft: 1- (10,11- v>t Ko -5H-i^--«:i/yCb,f]T-ift''V-2-^/V^ 
^71^) - 1- y A (6. 68 g, 15. 4 mmol) <lr ^ 5^ ;^ /V jIn 

dfi^K (llOmL) iJl^^PfL. mmV^t^J^^ (5.07g, 76. 9 mmol) %AP;tT. 
70'Ct? 2 0 U:foo RJS:^?KS:B^Bg^^>'i'-e#f? tK (3 0) 

y a-^ h i?'^ 7 >f — (^m^j^ : i^^^^>'^/'^=ar•^^ V = 30/70) "T? 

ItMbT. i^®^ (10, 11-i^t Kn -5H-i^'<i/V'[b, f]T-^l^>'-2--r/^ 
^^^U) zs.^'ff^ (2.85 g, 10.7 mmol, IR^ 69%) ^#ytp 
APCI-MS : m/z 268 ( [M + H]*) 

»H NMR (CDCI3) 6 (ppm): 2.07 (s, 3 H) , 3.07 (br s, 4 H) , 4.99 (s. 2 H) , 
6.05 (br s, 1 H), 6.66-6.85 (m, 3 H), 7.02-7.11 (m, 4 H) . 

TM. 2 

x@i (10, ii-i;?t Kn -^^-'J^-^-/\.h,nT-^\fi^- 

3i;^-7'/V (2.85 g, 10.7 mmol) Sr-?<^^y— /V (110 mL) Id 
SBI^S L-Cs ^ y ^ '^^^ K/^f ^ y — (38%. 1.14 mL. 5.36 

mmol) ^M9L. l^mmWX^tLo ?fe^l-l&?P:ft*i 
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•b^^W^^l^X. 10, ]ftJ-5ti-i^^l^-/ih.f]T-^\f>-2-^jU 

(1.73 g, 7.68 mmol, lIX^72%) ^#fCo 
APCI-MS: m/z 226 ([M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.49 (t, J = 5. 8 Hz, 1 H) , 3.08 (br s, 4 H) , 4.57 
(d, J = 5. 8 Hz, 2 H), 6.02 (br s, 1 H) , 6.66-6.87 (m, 3 H) , 7.02-7.11 
(m, 4 H). 

xm 3 

2 -e# bHfc 10. 11- t: K D - 5H- [b, f ] T if tf - 2- 

(6. Ig, 70 mmol) ^Sr^nn^^/UA (77 mL) ^^:^^LT^ — 
(4. 55 g, 46. 1 mmol) **DX.. ^MT? 8 ^^^^i^ Lfeo 

Y^'y^ (^m^iE : i^^^'3^>'^/'^=^1^^^ = 20/80) -emMLT. 10,11 
-v?t K.n -5H-i^^>'>/[b,f]T-^ lf>'-2-;^7yV7i?Tyi'7^ t K (1.15 g, 
5.15 mmol, ItX^ 67%) <l:#fCo 
APCI-MS : m/z 224 ([M + H]*) 

'H NMR (CDCI3) 6 (ppm): 3.11 (m, 4 H) , 6.49 (br s, 1 H) , 6.87-6.91 (m, 
3 H), 7.07-7.17 (m, 2 H) , 7.55-7.62 (m, 2 H) , 9.88 (s, 1 H). 
Xm4 

X@3 -t?#btbfc 10, 11-5^ t -5H- v?-<i/y [b,f]T-^f :/-2-;^ 
/VjRT/V't'I: K (665 mg, 2. 98 mmol) T -fe h b P (18 mL) iSitJ^Tk 

(18 mL) UX. i^^^ ^yV;^/VJiN^->' K (2. 1 mL, 30 mmol). 

y 2 tK^"^ b y (1.43 g, 11. 9 mmol) J: tJ«M*£^ h U A 

(404 mg, 4.47 mmol) ^ADxl. 50*C "C 4l^r^»i^L;to SfS^^J^f^^^ 

ii-a-^^ (3 : 1) SrAnx., 60t:-C 0. 5^&1it#b. ^ 

iax- 1 ^KJt^b^o Wm bytig^<£rJtlBiLX. 10, 11-i^fc Ktt _5H-i^ 
^^^-/\.h,f\Tf^^^-2--fJ)\^-m''^fk (598 mg, 2. 50 mmol, IR^ 84%) 
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APCI-MS: m/z 240 ([M + H]*) 

*H NMR (CDCI3) 6 (ppm) : 3.11 (m, 4 H) , 6.39 (br s, 1 H) , 6.77-6.80 (m, 
3 H), 7.06-7.16 (m, 2 H) , 7.79-7.84 (m, 2 H) . 
XS 5 

XS4 -e#fetbfc 10, ll-i?fc Ko -5H-^^'<:^:/[b, f]T-^ ei/-2-:* 
yV'Ji?^^^ (426 mg, 1.78 mmol) (8.9 mL) . 

f-:i-=^?V (0. 26inL, 3. 6 mmol) ^AP^> *nfi5S*£^#Ts SNpffi^^Ufeo 

n o ^ISfpfiW*^An;^. iJ' n n ;j> A "C 3 IbI 

^i^u. ^i^ufco ^s^i^y h ^9 7 ^ - mtamm mm 

s^'^/U/^^'^- 1^ = 10/90) -Vm^l^X. 10, ll-S^fc Kcr -5H- v?^>'y 
[b, f]T-^ tf >'-2-:&;VJi?>'®3i5=-/^ai;^7^/V (383 mg, 1. 43 mmol, HX^ 
81%) ^#^0 

APCI-MS : m/z 268 ([M + H]*) 

NMR (CDCI3) 8 (ppm): 1.37 (t, J = 7. 0 Hz, 3 H) , 3.09 (m, 4 H) , 4.33 
(q, J = 7.0 Hz, 2 H), 6.34 (br s, 1 H) , 6.69-6.86 (m, 3 H) , 7.04-7.14 
(m, 2 H) , 6. 72-6. 78 (m, 2 H) . 
XS 6 

urn. 5 -C# b^fc 10, 11- t Kg - 5H- i^^l^y [b, f]T-^ 1^ ^^-2-:^ 
/l^^K (443 mg, 1.66 mmol) ^Sr^nn^jx/VA (8.3 mL) 

i3XX:^mmi8.ZmL) <Dm^^mi^^M\^. tr-^y i^:^ (0.573 mL, 5. 80mmol) 
*3 J;tJ5/-«9 2i^>'^AT>'Vf'fc K ( 149 mg, 4. 97 mmol) irMk.. 60'ClC*D#&Lx 

b y !i7 AT-^^tm.^^ bfdoa^Sr y :^ a-^bjJ^77w'-(^ 
m^lSE : i^^^^/V/^^Sr-^:^/ b y,^5=->'VT 5 ^^ = 70/25/5) X')»®L, g 

8- bT'^ y i^y j;« ^7V-10, 11-i^t Kcr - 5H- v?'< :^ [b, f ] T :^ 
-2-:i&/V7}f V^aif^/Vai;^-^/^ (249 mg, 0. 683 mmol, iDl^ 41%) Sr^lfeo 
APCI-MS: m/z 365 ( [M + H]0 
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*H NMR (CDCI3) 8 (ppm) : 1.34-1.46 (m, 5 H) , 1.67 (m, 4 H) , 2.36 (br s, 
4 H) , 3. 08 (m, 4 H) , 3. 38 (s, 2 H) , 4. 33 (q, J = 7. 1 Hz, 2 H) , 6. 32 (s, 
1 H), 6.67-6.74 (m, 2 H) , 6.99-7.06 (m, 2 H) , 7.72-7.76 (m, 2 H) . 

xm 7 

im 6 -e# tb^fe 8 - f'^ y i^/ P« ^>'^-10, 11-i^ t Kn -5H- i^^l^ 
"/[h.fiT^yf 1^ — 2-^3 ;\^:^'>'fk=^'f'J>^=^^^f^ (231 mg, 0. 634 mmol) 

a n p{ ^ (3.2 mL) UTs 3 C'-fk.^t ^>'^ (59. 2 m L, 0.951 mmol) 

<Sr»n;t. ^aX'll-^lti^ l-fco Sf&^?1K^^JETigi^ LT. 3 (^-fb 1- (8- 
31 h = 10, 11- fc K n -5H- S^^^'y [b, f] T-^ f >'-2- 

^ yl'^ — 1- p« '^yi' tf^ y ^^•=^ l> (321mg , 0. 634 mmol, HX^100%) 

>H NMR (CDCI3) 6 (ppm): 1.37 (t, J = 7.1 Hz, 3 H), 1.75-1.95 (m, 6 H) , 
2.96 (br s, 4 H) , 3.11 (s, 3 H) , 3.50 (m, 2 H) , 3.70 (m, 2H), 4.32 (q, 
J = 7. 1 Hz, 2 H) , 4. 90 (s, 2 H) , 7. 14-7. 35 (m, 4 H) , 7. 49 (s, 1 H) , 7.71 
(m, 2 H). 
IS 8 

2-3i^/U-5, 7- *J ^ ^/U-ZU--^ ^ [4, 5-b] \f V i^>' (180 mg, 1. 03 

mmol) ^i^^ ^/V;j^/VAT 5 K (0.60 mL) Ic^^b. glj^ L Jfe b ^^'fb 
•r h V ^ J>> (55%, 33.6 mg, 0.770 mmol) ^ HI fei 5> it T * H X fc ^ . SOX: 
-e 0. 5 NpFsim^ bfCo Kf&t^^^M* X-'^m i^pt ^/I'Ti^/l'.i^T ^ K (1. 2- 
mL)lC^^L.fcXa7-C#bttfc3 e7'(bl-(8-3^ h =ar i^:){7/l'7i?=^/V-10, 11 
- t K n - 5H- [b, f]T^ If >^ -2-^ /I'pi ^^U) - 1- 7< ^/Hf 

^yi^j^i^A (130 mg, 0.256 mmol) SrAnxi. ^M-C 1 ^W^i^ L fc, KfS 
^^^g^^^^/^tf^firfR Tic. 7k. :IS^^*S7KT?ll|I?!fe^#L. ^liTKiSl^-^ 

(76. 7mg, 0.169 mmol, 11X^66%) <S:#fc„ 
APCI-MS: m/z 455 ( [M + H]*) 
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NMR (CDCI3) 6 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H) , 1.36 (t, J = 7. 1 Hz, 
3 H), 2.60 (s, 3 H), 2.63 (s, 3 H) , 2.80 (q. J = 7. 6 Hz, 2 H) , 2.97 (m, 
2 H). 3. 40 (m, 2 H) , 4. 32 (q, J = 7. 1 Hz, 2 H) , 5. 36 (s, 2 H) , 6. 35 (s, 
1 H), 6.64-6.71 (m, 2 H) , 6.82-6,90 (m, 3 H) , 7.70-7.74 (m, 2 H) . 

##ifil4 2 : -fb-a-*^ 111 {8- (2-3^^7^-5,7-^?^ ^/V-3H-^ 5 

[4, 5-b] tr y 'J^^ -Z- y< )V ^ ^yV) -10, 11- t K n -5H- i^^^^ [b, f] 

4 1 X-nhihtc^t^m 1 1 0 (900 mg, 1.98 mmol) S^^V^, ## 

mi 2 t muic LT. Hx^ i 1 1 ^#fco 

APCI-MS: m/z 427 ([M + H]*) 

NMR (DMSD-da) 6 (ppm): 1.24 (t, J = 7. 5 Hz. 3 H) , 2.51-2.54 (s x 2, 
6 H, DMSO t — ^"^^ ^ iy 2.82-2.99 (m, 6 H) , 5.37 (s, 2 H) , 

6.84-7.03 (m, 5 H) , 7.58 (m, 2 H) , 8.87 (br s, 1 H) , 12.25 (br s, 1 H) . 

0^m4 3 : it^m 112 { [8- (2-3i^/V-5, 7-S^^ ^/V-3H--f ^ ^ 
:/ [4, 5-b] tf y - 3- 4 ^ - 10, 11- fc K n - 5H- V ^ 

[b. f]T^ t"i^-2--f /V](4-j?«^yl'tr-<7 5^>'-l--f ^/ i^} (O^ 

#%^J 4 2 -e# b ttfe-ftS-g-^ 1 1 1 (100 mg, 0. 234 mmol) ^v^^^/U2j^ 
>rUAT^K (2.3mL) i U^t" 7 t K cr 7 (4. 6mL) (Om^Wt^i^^ 
miZl 4- p« ^/Hf ^7 (39 fiL, 0.352 mmol)^ l-ai '5^/1^-3 

(3-e?;;« 5^>'VT 5 y :7'n l^yV) iJ /I- ^ ^ h* • 1 (89. 7 mg, 0.468 

mmol) *jJ;tJf 1-t }fr2^i^^ly-i/yVT:/^/l^ (35.8 mg, 0.234 mmol) 

«:7k (2 m). :^®fPSW7k. ^fP^m^-CIUJ^ifei^b. lli7K«gSI-^ :{^^ iJ^ 

^ta-C 1 NFWitl*^ blfc^^ @#:^SrS5l UX. 'fb'^'^ 112 (47.7mg, 0.0938 
mmol, IR^40%) <S:#fco 
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APCI-MS: m/z 509 ([M + H]*) 

'H NMR (CDCI3) 6 (ppm) : 1.31 (t, J = 7. 5 Hz, 3 H) , 2.33 (s, 3 H), 2,43 
(br s, 4 H), 2.60 (s. 3 H) , 2.63 (s, 3 H) , 2.80 (q, J = 7. 5 Hz. 2 H) . 
2. 99 (m, 4 H) , 3. 66 (br s, 4 H) . 5. 35 (s, 2 H) , 6. 18 (s, 1 H) , 6. 62-6. 69 
(m, 2 H), 6.83 (m, 2 H) , 6.85 (s, 1 H) , 7.10-7.15 (m, 2 H). 

4 4 : 'fb-a-'fe 1 1 3 { [8- (2-3i^/V-5, 7- ^/U-3H-^ ^ ^ 
V [4, 5-b] t" y V - 3 - -Y 7U ^ ^ ) - 10, 11 - fc K n - 5H - y 
[b, f]T-^ t°^^-2-^ yV] (t°D y i^^-l-^r ^l') ^ ^ 7 O-^fiK 

LT. JR^ 90%-e'(t:-a'<^ 1 1 3*#fc, 

APCI-MS : m/z 480 ([M + H]*) 

^H NMR (CDCI3) 6 (ppm) : 1. 31 (t, J = 7. 5 Hz, 3 H) , 1. 88 (br s, 4 H) , 2. 60 
(s, 3 H) , 2. 63 (s, 3 H) , 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 99 (m, 4 H) , 3. 56 
(m, 4 H), 5.35 (s, 2 H) , 6.19 (s, 1 H) , 6.62-6.69 (m, 2 H), 6.81-6.86 
(m, 2 H), 6.89 (s, 1 H) , 7.24-7.29 (m, 2 H) . 

4 5 : 114 { [8- (2-rc^/V-5. 7- ^ - 3H- -f 5 

y [4. 5-b] tr y - 3- 7V X* - 10, 11- fc k a - 5h- >^ 

[b, f]T-^ t:°>'-2-^ /V] (4- t: F n l^-< y 7 ) ^ y } 

4-;>i5^/ni'^7i^:^(^)f^fc>«9{c: 4-if^yi^y — ^'^Sr^V^, 4 3 

^l^l^lJlbT. ItX^ 62%T?'ft:^'fe 1 1 4 tr#:fco 
APCI-MS: m/z 510 ([M + H]*) 

*H NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 0 Hz, 3 H) , 1.48-1.58 <m, 2 H) , 
1.86-1.97 (m, 2 H) , 2.60 (s, 3 H) , 2.63 (s, 2 H) , 2.80 (q, J = 7. 0 Hz, 
2 H), 2.99 (m, 4 H) , 3.22-3. 33 (m, 2 H) , 3.91-4.00 (m, 3 H), 5.36 (s, 
2 H), 6.21 (s, 1 H), 6.62-6.70 (m, 2 H) , 6.81-6.85 (m, 2 H), 6.89 (s, 
1 H), 7. 08-7. 14 (m, 2 H). 



4 6 : 1 1 5 {8- (2-3:^^7^-5, 7- ^7V-3H-^ ^ i?' >^ 
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• [4. 5-b]lf y i^i^-3--f ^>'V)-10, Fn -5H-5^^i^'y [b, f] 

T-^ tr>'-2-;«;/V3i?:/iJ? (2- t Kn dE-5<^ai^7V')r ^ K} O-a^^ 

mm\^ LT. IR^ 82%T-'fb-a-^ 115 ^lr#fc, 
APCI-MS: m/z 470 ([M + H]*) 

NMR (CDCls) 8 (ppm) : 1. 31 (t. J = 7. 5 Hz, 3 H) , 1. 71 (br s, 1 H), 2. 60 

(s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 97 (m, 4 H) , 3. 59 

(m, 2 H) , 3. 81 (t, J = 9. 6 Hz, 2 H) , 5. 35 (s, 2 H) , 6. 41 (s, 1 H) , 6. 54 

(t, J = 5.6 Hz, 1 H), 6.63-6.71 (m, 2 H) , 6.80-6.84 (m, 2 H) , 6.99 (s, 

1 H), 7.44-7. 48 (m, 2 H) . 

4 7 : H:.^m 116 {8- (2-3i5^/W-5,7-i^7< ^/>-3H-'f ^ ^ :/ 
[4, 5-b3 y JU/^ f-jV) - 10, 11- fc K n -5H- i^^l^l/ [b, f] 

T-^f:^-2-;&/V2j?:x^[2- (fi3yi?:/-i-xfy>) oi'^^/vir 5: K) <d 

4-^ i^l^<Oi%t> «5 lil 2- (t*n y ^^i^-l-^f 7^)ai5^/VT 5 

<SrfflV>, ##«3J4 3 P^lc UT. flX^ 116 igr#:fe:o 

APCI-MS : m/z 523 ( [M + H]*) 

»H NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 6 Hz, 3 H) , 1.78 (m, 4 H) , 1.57 
(m, 4 H), 2. 60 (s, 3 H) , 2. 63 (s, 3 H), 2. 70 (t, J = 5. 9 Hz, 2 H) , 2. 79 
(q, J = 7. 6 Hz, 2 H), 2.97 (m, 2 H) , 3.04 (m, 2 H) , 3.53 (q, J = 5. 7 
Hz, 2 H), 5.35 (s, 2 H) , 6.30 (s, 1 H) , 6.63-6.72 (m, 3 H) , 6.83 (m, 

2 H), 6.89 (s, 1 H), 7.45-7.52 (m, 2 H) . 

4 8 : it^m 1 1 7 { [8- (2-319^/^-5, 7- 7« f^/V-SH-^f 5; i?' 
y [4, 5-b] f y V - 3 - /V ^ 5^ /V ) - 10, 11 - n -5n - i^^l^ 

[b, f]T-^i^v-2--<>'v] (^/v*: y / tz^-a-^ 

4-^^/vtr^7-i?>'<Of^;b«9tJi^/VJj^y ^'SrffiV^. #%«»J 4 3 Rl^tci 
UT> iK^ 98%-e>fb-a'<^ 1 1 7 ^m^fiLo 

APCI-MS : m/z 496 ( [M + H]*) 
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»H NMR (CDCI5) 6 (ppm): 1.31 (t, J = 7. 5 Hz, 3 H), 2.60 (s, 3 H) , 2.63 

(s, 3 H) , 2. 80 (q, J = 7. 5 Hz. 2 H) . 2. 99 (m, 4 H) , 3. 66 (m, 8 H) , 5. 35 

(s, 2 H), 6.22 (s. 1 H), 6.62-6.71 (m, 2 H) , 6.81-6.86 (m, 2 H) . 6.89 
(s, 1 H), 7. 10-7. 16 (m, 2 H) . 

4 9 : it-^m 118 {8- (2- 31 - 5, 7- ^ ^>^W-3H-^ ^ ^ 
[4, 5-b]tf y jUyt '^/U)- 10,11- Kn - 5H- >^ [b. f ] 

t°^_2-;f;yU2j?:/^[tf ;^ (2- t K D -> 3^ 5^ >'V) ] T 5 K} (D^^ 
4- ;^ '^jV\f^=7i^l^(Dj^f> V K 2- (2- t Kd ^iy:j^=f-^UT 5 /)^^ ^ 
— /l^^ffiV^, ##«»J 4 3 i: P^lc: UT. IR^ 38%-e'ft;-a'#> 1 1 8 Sr#fCo 
APCI-MS: m/z 514 ([M + H]*) 

»H NMR (CDCI3) 6 (ppm): 1.21 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.80 (q, J = 7. 5 Hz, 2 H) , 2.98 (m, 4 H) , 3.23 (br s, 2 H) , 
3. 63 (br s, 4 H) , 3. 87 (br s, 4 H) , 5. 35 (s, 2 H) , 6. 20 (s, 1 H) , 6. 62-6. 69 
(m, 2 H), 6.83 (m, 2 H) , 6.89 (s, 1 H) , 7.24-7.29 (m, 2 H) . 

#%«RJ 5 0 : it-t^O 1 1 9 {8- (2-319^/1.-5, 7- ^/l--3H-^ 5 

[4, 5-b]l^ y i^l^-Z-^ ^u;^ ^>'i')-10, 11-t^t Kn - bh- :/ [b, f ] 

UT. >tX^ 57%-e'fb-a'^ 119 Sr#fc, 
APCI-MS : m/z 426 ([M + H]*) 

>H NMR (CDCI3) 6 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H), 2.48-2.52 (s x 2, 6H, 
DMSO t — 7 5/7°), 2. 78 (q, J = 7. 4 Hz, 2 H) , 2. 92 (br q. J = 7. 3 
Hz, 4 H), 5.31 (s, 2 H) , 6.78-7.00 (m, 6 H) , 7.52-7.65 (m, 3 H) , 8.68 
(s, 1 H). 

5 1 : it-^m 12 0 {2- {2-^'^JU-5,7-i^;^ 5^7l'-3H--f $ ^ 
[4, 5-b]fy i^V-3--l'>'l'^^/l')-5-p<'^>'V-8-(lfn y i^V-l-^yV 

^^/V)-10, 11-i^b Kci -SH-i^^V'y [b, f]T-^f O-^fife 
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#%^3J 3 ■C#?>*Lfc'fb-a-ife 3 (400 mg, 0. 876 mmol) (8. 8 mL) \Z. 

^Mi^. /-^^ Ji^/Vi^.T/VT* t: K (0.47 g, 16 mmol) XXl^iyT / 
^m-r V V ^ (2. 2g, 10 mmol) jbP X. X^fiT 5 Nf^^^ bfc„ 

^ ^ ^^^^ t la^fiWTK ^AP;^.7kJi<£rt5'ciox}xv'^A-e2lHl}ft|±}Lyh„ 

NH-i^ D ^ ^^^^ n-^ h:J^77w^ — (^lil^jfSE : a a 7}^ /V /'^ ^ 
i^>' = 50/50) -CitSliL-C. 'ft'B-^l 2 0 (342 mg, 0. 713 mmol, 11X^81%) 

APCI-MS: m/z 480 ([M + H]*) 

NMR (CDCI3) 8 (ppm): 1.31 (t. J = 7. 5 Hz, 3 H) . 1.76 (m, 4 H) , 2.47 
(m, 4 H), 2.58 (s, 3 H) , 2.62 (s, 3 H) . 2.78 (q, J = 7. 5 Hz, 2 H) , 3.06 
(m, 4 H), 3.29 (s, 3 H). 3.50 (s, 2 H) , 5.35 (s, 2 H) . 6.83-6.98 (m, 
5 H), 7. 02-7. 08 (m, 2 H) . 

#%0O 5 2 : 'ftS-g-'J^ 12 1 {1- [8- (2-^9^/1^-5,7- ^ ^/V-3H--r 5 
[4, 5-b] tr y i?>'-3- 4 ^ ^/V) -5- ^ '^JX^-IO, 11- K ti -5H 

x@ 1 

9 T?# bn^-fb-a-^ 1 6 (1.20 g, 2. 18 mmol) (10 mL) \Z. 

^^Ux /"^^ ^/l'AT>'l'X t K (0.73 g, 21.8 mmol) *3 J; tJ« T / tK ^ -ft; 
■^^^-f- Y ^ J'" (0. 58g, 8. 70 mmol) ^^IP ;t "C ^fi t? 15 ^K^^ L fco 
Kf&^^lzig^gfea^'^^/i't imol/L Tk^-fb-?- b y !J7 A^^^Sr*P;t> TKgSri^ 

:x-@^^ai5^/Vj!S^^liE) -CMMU-C. l-[8-(2~3^5^/V-5. 7-v?;^^/^ 
-3H--f ^ y:/[4, 5-b] try jv/.^jv)-b- yf.^A^-io,\\-i^ 
t K o -5H- t;^-<:x:/ [b. f]T-^ >'-2-^ /i^p* 5^/^] t^"^ y V-4- ;^ 

(1.25 g, 2.18 mmol, I|51^100%) S:#:feo 
APCI-MS : m/z 566 ([M + H]*) 
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NMR (CDCI3) 6 (ppm): 1.23 (t. J = 7. 4 Hz. 3 H) , 1.31 (t. J = 7. 6 Hz, 
3H), 1.6-2.0 (m, 6H), 2.23 (m, 1 H) , 2.58 (s, 3H) , 2.62 (s, 3 H) , 2.73 
(q, J = 7. 4 Hz, 2 H), 2.75-2.9 (m, 2 H) . 3.0-3.15 (m. 4 H) , 3.28 (s, 
3 H) , 3. 36 (s, 2 H) , 4. 10 (q, J = 7. 6 Hz, 2 H) , 5. 34 (s, 2 H) , 6. 8-7. 1 
(m, 7 H). 

urn. 2 

XSl T'^btl'fc l-[8-(2-3i^yW-5, 7-e^^^/I^-3H-'r 5: ^ 
[4, 5-b] 1^ y i^:y-3-^ jv:/^ ^/u) - 5- ^^/v- 10, 11- fc K n -5H- 

lb, f^T \:f > - 2- ^ Jl' ^ ^ ^ V > - ^— Jl^:^ Jl^ 

3l;^■7"/^^ffiv^, mmm 1 2 t mmi^ lt. icim 42%-(^^t^m i 2 i sr# 

APCI-MS: m/z 538 ([M + H]*) 

*H NMR (DMSO-dg) 8 (ppm): 1.23 (t, J = 7. 4 Hz, 3 H) , 1.5-1.8 (m, 2 H) , 
1.8-2.0 (m, 2H), 2.2-2.4 (m, 2 H) , 2.49 (s, 3 H) , 2.50 (s, 3H), 2.78 
(q, J = 7. 4 Hz, 2 H), 2.8-3.06 (m, 8 H) , 3.22 (s, 2 H) , 3.5-3.9 (m, 
2 H), 5. 34 (s, 2 H), 6.85 (dd, J = 2. 0, 8.4 Hz, 1 H) , 6.93 (s, 1 H), 
6.94 (d, J = 2.0 Hz, 1 H) , 7.0-7.2 (m, 4 H) . 

5 3 : ih^m 1 2 2 {2-(2-rc5^/V-5, 7-t?p< ^y^-3H--f ^ ^ >^ 
[4, 5-b] try i^>'-3-'f7V7'9^/l')-5-;^^>'l'-8-[4- (2.H- 7^ h 7 >^ — 
7V-5--1' yl') tf ^ y / ^ ^/V] - 10, 11- fc Kci -5H-i^^>'y'[b, f]T 

##00 2 0 -e#P>*Lfc 1- [8- (2-3^^/U-6,7-i^yi ^/U-3H--r ^ ^ 

y [4, 5-b] fc" y >• - 3 - ^>'^) - lo, ii - t k n - 5h- V y 

[b, fjT"^ tf >'-2--f /Up? ^/v]- If ^ y v?>'-4- =^ h y v'U^^ V^, 

5 2 OXig 1 t bX. IR^ 9296-e 1- [8- (2- - 5, 7- 

/U - 3H - ^ ^ ^ y [4, 5-b] tfy i^:/-3->r>'V7«^>'U)-5-^5^/V- 
10, 11-i^k Ko -5H-e^^>'y [b, f]T-^t'i^-2-^>'U^ '^jVW^^X) 

l^-4-;&/W/}<= h y /k<^#/Co iti.Srffiv^, 2 0 <^=^^i: Isl^l;: b 
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HX^ 10%-e 2- (2-31^/1^-5, 7- 'f^^l^-^H-^ 5 ^^^[4, 5-b] f V 
i^^-3->r /V^ '^>'V)-5-;/ - [4- (2H-7' h 7 '/ — - 5 - >f 7V) 

y v^/ ^ ^/V]- 10, 11- t Ki3 -5H- •J^^V'i/ [b, f]T-^ If i^^^fCo 
r tt^Sr tJ' a n tIn/VA Id^^ 4 mol/L Jt-fbTKm • @^ 5^ >'V^^ ^ ;t T 

^mvitmi^^mf5L-r?>:^tX'. it^!\^i 2 2 sr#fco 

APCI-MS: m/z 562 ([M + H]*) 

»H NMR (DMSO-de) 5 (ppm) : 1.28 (t, J = 7. 6 Hz, 3 H) , 2.0-2.5 (m, 4 H) , 
2. 58 ( s, 3 H) , 2. 63 ( s, 3 H) , 2. 9-3. 2 (m, 8 H) , 3. 2-3. 3 (m, 4 H) , 3. 4-3. 6 
(m, 2 H), 4.17 (s, 2 H) , 5. 56 (s, 2 H) , 7.0-7.2 (m, 4 H) , 7.2-7.4 (m, 
3H), 10.79 (s, IH). 

#%M 5 4 : it^l^ 12 3 { {1- [8- (2- ^/P- 5, 7- i^p? ^/V-3H->r 
5 [4,5-b]t' V i^l^-Z-^ ^l^?^ 5^/1^)- 5- ;?« - 10, 1 1 - fc Kn - 

5H- [b, f]T-^ e >'-2--r ^/i'] tr^ y v*>'-4-^ y 

##0>J 5 2 (OHU 1 -t?# bixfc 1- [8- (2- J^5^>'V-5, 7- ;?« - 3H 

-'f 5 ^:/[4,5-b] If y -^>'-3--f /l'^ 5^/^) -5- ^ ^/U- 10. 11- fc K 
n -5H- i^'< [b, f] T If >' - 2- >'l'^ ^/l'] y >' - 4— :^ 7V 
V^^^/l':^ (0. 61g, 1.08 mmol) ^ a a ^ V (10 mL) tJl^ 

fFLT. -78'CIJ:?&^ bfCo © SfS^^^S P 1 mol/L TKm-fb 

y T'n tr>'VT>'l' 5 = A/ b /I':!: ^-^^ ( 3. 20 mL, 3. 20 mmol) ^^)n;t^ 

^f^^ni5^/W^ffl V^TS^fBJ^# ih^l^l 2 3 (0.26 g, 0.50 mmol, 

46%) <Sr#/^Co 
APCI-MS : m/z 524 ( [M + H]*) 

iH NMR (DMSO-dg) 5 (ppm): 1.0-1.15 (m, 2H) , 1.23 (t, J = 7. 5 Hz, 3 H) , 

1.25-1.3 (m, IH), 1.5-1.65 (m, 2 H) , 1.7-1.9 (m, 2 H) , 2.49 (s, 3 H) , 

2.50 (s, 3H), 2.75 (q, J = 7. 5 Hz, 2 H) , 2.95-3.05 (m, 4 H) , 3.15-3.25 

101 



wo 2004/017994 



'CT/IB2003/003470 



(m, 5H), 3. 25-3. 50 (m, 4 H) , 5.32 (s, 2 H) . 6.81 (dd, J = 2. 0, 8. 5 Hz, 

1 H), 6.90-7.05 (m, 6 H) . 

5 5 : it-B-^ 1 2 4 [2- (2- ^^/V- 5, 7-:^^ ^/V-3H--r ^ ^ :/ 
[4. 5-b]f V -:^>'-3->f>'Vp«^/V)-5-^^-'^-8 - (2H--7" h 7 ^ — ^1^-5 
->r>'l')-10, 11-i^k Kci -5H-i^^W^[b.f]T-^l^i^]®'g-^ 

3 4 •cn^fttiit^^ 1 0 3 ^irffiv>. #%0d 5 2 <oxm 1 muiz. 

LT. ItK^ 83%-t? 8- (2-ai5^yV-5,7- v?^ ^/W-SH-^ ^ y:/[4, 5-b] 
t° U - 3- y'l'pf ^/l^) - 5 - ;>« ^/V - 10, 11— t K ot -5H- v^-^ y 
[b, f]T-^e>'-2-;!{;7V2i? = h 9-'V^#fc„ 
«::tt*fflv^. 2 0 (D^^tmmi^vx . IR^ 20%-x^{b^m l 2 4 

APCI-MS: m/z 465 ([M + H]*) 

NMR (DMSO-dg) 6 (ppm) : 1. 24 (t, J = 7. 7 Hz, 3 H), 2.50 (s,3H), 2.51 
(s, 3 H), 2.80 (q, J = 7. 7 Hz. 2 H) . 3.0-3.1 (m, 2 H) , 3.3-3.35 (m, 

2 H), 3.40 (s, 3 H), 5.38 (s, 2 H) , 6.90 (dd, J = 2.2, 8.4 Hz, 1 H) , 
6.95 (s, 1 H), 7.02 (d, J = 2. 2 Hz. 1 H) , 7. 10 (d, J = 8. 4 Hz, 1 H) , 
7.24 (d, J = 8. 4 Hz, 2 H) , 7.75 (d, J = 2. 2 Hz, 1 H) , 7.79 (dd, J = 2. 2, 
8.4 Hz, 1 H). 

5 6 : it^m 1 2 5 { [8- (2-3i^7W-5, 7- 5^/V-3H--f ? ^ 
'/ [4, 5-b]tr yi^V'-S-'T/l';^ ^/U)-5- - 10, 1 1 - fc Ka -5H- 

S?^^^/ [b, f]T-^ If V-2-^ /l^lg^^} <D^0. 

3 6 t^niryfitzit^m 1 0 5 4rffi v^. 5 2 ©xm 1 1 mm\c 

UT. 94%-e[8- (2-3^5^>'V--5, 7- ^7^-3H--< 5: [4, 5-b] 

If y - 3- ^ ^.'V) -5- ?^ f-)^ — 10, 11- t K o - 5H- v*^ >' ^ 

[b,f]T-^if >'-2-w'>'i']T-fe b = h y ^^^n-^o 

:::^*ffiv^, 3 8^ I^^Jj: UT. iDt^ 86%-e'fk-g'<feF 125 Sr#rco 

APCI-MS : m/z 455 ([M + H]*) 

'H NMR (DMSO-dg) 6 (ppm) : 1. 22 (t, J = 7. 3 Hz, 3 H), 2. 49(s, 3H), 2.50 
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(s; 3H), 2.75 (q, J = 7. 3 Hz. 2 H) , 2.9-3.1 (m, 4 H) . 3.19 (s. 3 H) , 
3.42 (s, 2 H), 5.32 (s, 2 H) , 6.81 (d, J = 8. 1 Hz. 1 H) , 6.9-7.05 (m, 
6 H). 

#%«^5 7 : it.^^ 9 1 {1,4- If ;^ [4- (3-^ n u^:^i^/UT 5, y)-6- 

uzfu ju^=./U-7.8-i^i: Kn -5H- f V K[4. 3-d]lf P 5 

>'-2-'l'/W] br^7 v^^^} (O^^ 

it-^m 9 1 fi. iJ^TOXig 1 ~Xg 8 l^tJg o T-a^^K L/C, 



O CI 

^ "EST ^ "^N-^O XST ^ "^N^^CI 

(A) (B) " (C) 




xm 1 

rlT M <^ 'fb -a- #) (A) (100 g, 0. 335 mol) ^ =^ ^ / ^ Jl^ (1, 500 mL) 

K^mi^. ( 100 g, 1. 67 mol) i3^Xf-rVV^J>^;>i ^=are^K (227 

g, 1.18 mol) StAP^. APl^)§i!!c^f1^T. 24 NFf^mfS^ Sr^To fco ^ iS 

103 



wo 2004/017994 



PCT/IB2003/003470 



mm.Vt^o ;iOii$fiSr7Klc!g^§-^, ^(D'^-^m.m (e mol/L) ^AP 

pH6. 0 icias ufc, $ p> iNPM^m-emi^L. wmuirci^^^ 

tliffil ^^JET-CfS;iJfe $ -frs -fb^tj (B) (60 g. IIR^ 70%) ^#fCo 
T.U 2 

1 bttfc^fb-a-*^ (B) (30. 0 g, 0. llOmol) (C^^v'M'(b y (300 

IJ: 2 -T'n/^y — (300inL) ^SriP^. Ufci^^ Sr'^tplgP?^? ^*P^il 

^L. MJETt?|i:i^$*. -fb-a-i^ (C) (33 g, 11X^85%) Sr#fc„ 
Xfe 3 

Xm 2 -C#btUit'(t;-a-/fe (C) (35.0 g. 0.106 mol) ^ 
^5^:^ (850 oL) \^^mi^. ^ V =^'^/l-T ^ :y (14. QmL, 0.107 mol) 

^^Xf-^ou^^ I— n -a (34, 1 mL, 0. 316 mol) ^^JPx.. ImWiM. 

n-'>*^1^^ : g^^3:-^>'V = 3 : 1) Tfi^iiUfco ^^^J^SrpJ^^y 
(850 mL) iJi^fFU. *Pf^JS*lt^ft^T. iNr^^l^^Uyto ^JiiJ'ct'^f 

(D) (23.5 g, JR^ 95%) ^#feo 
XiS4 

X@ 3.'T?#fotb:fe'fb'^'^ (D) (11. 8 g, 49. 1 mmol) ^ ^ ci n ^ ^ (300 
mL) iCl^^fL. i^iJ' n T'n^-? a y K (5.4 mL. 1.2 ^S) ^ 

h y ni^/vT ^ (20. 4 mL, 3.0^*) <Sr AP X. . ^ti. t? 1 ^ Fh^ b » 

J; »J . -fb^lfei (E) (12. 5g, IR^ 94%) ^t#fco 
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5 

l:m4•^nh^^l•/t^'^m (E) (12. 5g, 45.9 mmol) <S:-7'h^kKi37^>' 
(400 mL) hyni5^/vr^>' (19. 2mL. 3^4) ^SitJ^S-^'n 

tJ^l^i^jl^T 5 V (11. 2 mL, 2 ^ft) $rAPX.fc^. 40''C T' 20 ^mUW^tCo 

— (^ n a jfc^v^ : ^ y — /U = 100 : 1 40 : 1) "Ci^iJ b^ B tr"^ 
tP®^<^«i!ia?Sl--^=3f 4^>^/f^^3l^y^^l^^iE (3:i) ^^jpx, ^^«r 

EETX-^m^^. it^i^ (F) (11. 9g, i|X^ 69%) 
XS 6 

J:U5 -Vn^^tllt^-^!^ (F) (5. Og, 13. 3 mmol) «r ^i" ^ •i^ >- (100 mL) 
t-^ffU. tert-:/^7V 1- V— h (4.9g, 2S 

m) t mm-r h v ^ (14. og. 10 mm) ^ua^. go'c-c 3 0 mmw\^it„ 

n:^/uM,^m^xmm^n\i^. mmm^^^-^ ^^^^ j>'X'^m\^tio mm^ 
*w*ufem^ a^g^^l^^1^:^/@^^^9^>'l'^S'a•^iE(3:l)^^JDx.. mmm 

(G) (6.4g, iK^ 92%) Sr#:/ho 

xm? 

X@ 6 -e# b tbfcfb-g-^ (G) (6. 3g, 12.0 mmol) \:l 20% h V ^ ^ ^ 
@g(De^^ n a ^ V^:^ (50 mL) ^^JPx> ^ia-C — NfTbIIK^ U:fco Kf&^ 

-ar^ -fb-a-^ (H) *#fc (4.9 g, ItX^ 97%)o 
X@ 8 

X@ 7 -e#btbfC'(b-a'^^ (H) (3. 8g, 8. 90 mmol) ts 11^.5 X'%ib^tl 

'ft:-a>^(F) (4.5g, 1.05 ^m) (lOO mL) id^^PPU. b 

y !>A (10.6g, 10 ^») <lr*P^. 90t:-C 1 U^c 
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^JBETtftfeit^-frS :i <h I- i 9 . -fb-g-ife 9 1 ^#fc (l.Og, iR^ 23%)o 
APCI-MS: m/z 767 ( [M + H]*) 

»H NMR (CDCI3) 8 (ppm): 0.7-0.9 (m. 4 H) , 1.0-1.1 (m, 4 H) , 1.7-1.9 (m, 
2 H), 2.6-2.8 (m, 4 H) , 3.75 (s, 8 H), 3.8-4.0 (m, 4 H) , 4.3-4.4 (m, 
4 H), 4.6-4.7 (m, 4 H) , 4.8-4.9 (m, 2 H) , 7.1-7.3 (m, 8 H). • 

5 8 : • ^—^<omm 

( 1 ) Gal4-ER5Sm7'7 ^ KpGERbsrR203t^ 
pSV2bsr(5^?9F$!i^%tM) ^PvuII.h EcoRIT-^gf^s Klenow^OiS U T 2. 6kb 
cDPvuII iW-m^f^) -EcoRI »fJt^^#bfCo 

Gal4-ER=3f^ 9 jtfe^ [■fe>'^ (Cell). 54^. 199K (1988^^). 7° o — 

if .3.:^^ -7^ K* ^^T" — 5^ • -^Zf 'T :f- U * (Proc. Natl. Acad. Sci. USA). 
90#. 1657M (1993^)] ^"T S ER a AF2 in pM iM.^i^^<0'^M1%m% 

^J:i?5>-^) grAatll Ndel-e^if^. Klenow^SUXx Aatll (^Jt^Sffi) 
-Ndel (5F?t*S) ^;t^^»U:fe = 

±|B©pSV2bsrS5l5<DP3mII (^pm*^) -EcoRI (¥^?t5t^JS) "^Yx ^ «t 
TJ«ERaAF2 in pMSjpEOAatll (^p^t^^S) -Ndel (¥?&*JS) »f ^t" ^ 
SwfctClJ;!?. -ffr^X KpGERbsrR2^ at^ b:fe:o pGERbsrR2t±. 

( Saccharomvces cerevisiae) jfe O @-?^Gal4p<59DNAM'n'^*i^ ^ f 
n i^zc P >- K^-a^^^tO^J?-^ (Gal4-ER) ^^m^^ 

pcDNA3('f 1^ h n i^ai i^^h) iSrXhoIt?§J»f^. Klenow^kS U Xhol (sp 

^^•^fcpcDNAS^Irit^ UfCo XhoI§3»flFP{i ^^^^$^:rcpcDNA3^KEnIT-§3ir 
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KlenowiiOiabTx Kfinl (¥?t*^) »f -H" Sr Si # b /c, ^Wr)i ^f^^^t ^ 

yT.^ K^B£lII"C§]if^. Klenow^aL. Belli (5p?t?K^) ^>lt<S:^#U 

pAMoERCSSc 05-336963) <Sr Xho I ^ Nsi I ^ »f ^ , Klenow^kSb. 

oriP@a?lJ^-^tp2. 2kb©XhoI (sp?t*4g) -Nsil (¥?t5l5S8) »fJtS:ffil»U 

^>>t. *3 J; TJ'pAMoERCSScft jfeCDXhoI (¥?t*iS) -Nsil (^p^t^iffi) 
©f^T-^j^-a-t-S r tC J: «3 . 5 FpcDNAS-oriP^it^ UfCo pcDNAS 

-oriP<l:XhoIi:HindIII-e§J»f Xhol- HindIII»f ^i" b feo 

pSE01uc2 (W098/14474) ^ Xhol Ncol T^^gf^s Klenow *D!3g U T 

t°v^ y ^^wiist^^sr-^tf xhoi (^?t*ss) - Ncol {^mmm) Wr}f^fBL 
m'\^tcomm}i^^^-r^:^ t\cx^ ^^^p^ ^ k pASdi-iuci ^^g^gufco 

pASdl-lucl ^ Xho l t Hindlll "C^J^^. 0. llkb <D Xhol-Hindlll WT)i^Wi 
Hi o 

_hiB pcDNA3-oriP mM(0 Xhol-Hindlll Wi)!. *3 i TJ« pASdl-lucl 
Xhol-Hindlll P^^t^ife-a-Ls 7*^;^^ K pcDNA3-oriP-Sdl S:5t^ bfc. 
pcDNA3-oriP-Sdl ^ )aioI Kpn l "C^if Xhol-Kpnl ^>lr^^# L fc, 

@a?lj#-^l. 2, 3, *5j;t;J4-e^$ttS*tSiB^J^^i-5 4m«^DNA^IrDNA 

polynucleotide kinaseS: ^ V^ T P V l^jbm ^ tl-g- U T T = — ^ 5 - 
{c i t) . -;*:^DNA<b Lfco 

^Z:5ic^DNAipcDNA3-oriP-Sdl*5^0XhoI-K£nIpef>lt^S$-a'-^S ^1 ^ 
(Clil?. y^^^ FpcDNA3-oriP-Sdl-pA^I:jtRfe bfco pcDNAS - oriP- Sdl 
-pASrXhoI-e§3»f^s Klenow^aS b-C, Xhol (2p?f5feJg) P^^lt ^ U 
pFR-luc(;^ h ^ i^—>'^&i) ^ UinAlll t BamHI t?§Jif#. Klenow 

0. 14kb <0 Hindlll iW-m^f^) -BamHI iW-m^m »fJt^Sl#bfCo 
_b|BO pcDNA3-oriP- Sdl- pA 0 Xhol if>t^ iSXU 
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dFR-Iuc a 3|iEg> Hindlll-BamHI Bf >t- <Sr M b . zf'7 :^ % K pAGalSdl * 
Uyto pAGalSdl tt. Gal4p ji&ig^ia?!! (UASG) 5 011 9 ig L fc@a?>l ^Wi" S 
yn^ — ^ — ;Sr-^:# bX 5, pAGalSdl ^ EcoRI -e§]^# , Klenow 
EcoRI (¥?t5|^^) »f>T-^ffil#bfeo 

pSE01uc2 (W098/14474) ^ Hindlll t SacI-C§JBf^> Klenow ^Q-JS-f" S w 
ilCi?)^ • 3: 7 — -^Jt-fe^^-^tP 1. 7kb © lUndlll (5pJt5^ 

ig) -SacI if>T-S:^# b;fc. 

Ji^(^ pSE01uc2 E^jfe© Hindlll ( ?t t!^ iffi ) -Sad ^-H". 

jo J;t;^ pAGalSdl EcoRI {^m^m »f /i" ^-a- 5 ^ i: i 9 ^ 

y V pAGalSdl-luc ^itfig bfco 

pAGalSdl-luc 5 Zl O © Hindlll h O 9 t>^ - J^-> 

7cc 7— -^Jt^-T^d* b i "Jlimfc Hindlll -9->r h<0^tr KlenowfttSlJ: J; »? 
C ^ t) . pAGalSd4-luc $rjt^ bfco 

pAGalSd4-luc Asp718 T^mWi^. StuI t? |fP 5> ?^ 'ffc b pAGalSd4-luc ft 5!5 
© 9. 5kb © Asp718-Stul ^;T-^ffil# bfc„ ^ DNA ^^j" Klenow *OfS b. g 

Bj^-a-^-frS :ii;lJ:J;«57'7;^^ K pAGal9-luc ^Irit^b^feio 

( 3 ) m^^W,^^ pAGal9-d43 X t;fpAGal9-ndO it fife 
3^:f:^^yf i^.^^ — . «>^7V;^© oriP ^-f- 5 7 5 F pAGal9-luc 

^ Hindlll t Sac I tj^if b. oriP ilr-^tf 6. 9kb © Hindlll-SacI ^>H"ilr^ 

#bfCo 

pAMo-d 2001-211885) Sr Hindlll <i: SacI "e^B^f b. 7" h 7 iJ"^ tJ^ 

y V'Mttite^ (Tc") Sr^tp Hindlll-SacI Bf;T-^m» b^fco 

-h^<^ pAGal9-luc mM<0 Hindlll-SacI m)!^ *5 J; tJ« pAMo-d ft jfeO 
Hindlll-SacI ^ ^ -8- 1" 5 r i !9 . pAGal9-luc <D ^ /I' ' fVi^y 
31 7 — i^3S^^^:J^$r pAMo-d (O Stuff er IB^J ^g#^X.fc^^;^5 K 
pAGal9-d ^ifefifebfCo pAGal9-luc & Mudlll k. SacI -C^if b^ 6. 9kb <^ 
Hindlll -SacI »f <Sr # b o 

pAMo-nd (i|#M2001-211885) ^iiindlll i SacI-e§J»f b . "7^ b 7 U 
ViiSttm^^ Sr-^ tf iiindlll-SacI^f >T- Srll# b fCo 

OpAGal9-luc ft Hindlll -SacIir>T-s *3 J; T^pAMo-ndft * <^ 
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Hiridlll-SaclKf-lt^J^-g'i-S i IC i ?) . pAGal9-lucif 0 ^ • fVU^ 
31 7— -^a^^SJ^^IrpAMo-ndOStufferia^J hW^^^f^-fy 5 K 

pAGal9-nd^5tfi^ UfCo 
(4) Gal4-ER^^:7"7 5 KpGERbsrR2$rNamalwa KJM-l^Hao^^^i^DNA 
jffl. ^ ii ^ jNB ^ K JMGER8 © it ^ 

Gal4-ER=arP« ^te^H^^a:^^;^ ^ KpGERbsrR2^^ 1 /i g/ M S ± 5 

iCTEi^^flS? ClO mmol/L Tris-HCl(pH8. 0). 1 mmol/L 3^ ^ > v?T ^ 4 @^ 

(Cytotechnology) . 3#. 133H (1990^)] iJl i D . ^ :/ 7 5 K^Namalwa 
KJM-liNBlia C1^'f h -7" iJ' y CI i;?— (Cytotechnology), 1^, 15lK (1988<^)] 
{r, 6X10»||Blf&fc)t D 4 /zg^AL. ?^W^ife«IHiaS:#fe. Namalwa KJM-1^ 
ll&H:. EBNA-iat^^Sr^^-rS^iJfiLt&iHt; b:feB^ija^-e*>5, 

^?f^®i^J^jNeia^x 8ml O RPMI 1640 -ITPSG^Sa CRPMI1640^^ (BtKM^ 
%hM) {i^s 1/40S<D7.5% NaHCOj. 3% 200mmol/L L- 5 (-f >- 

h n >^%fcii). 0.5% ^=^%/^) ' :^ hvT'h-^-r i^^^^^(-r ^-y b 

n e^ai ^'^hiS. 5, OOOunits/ml ^^•'■y P 5, 000 /x g/ml ;^ b VT' h 
:^), lOmmol/L N-2- fc K n ^ i^oi ^/Hf ^ 7 ^^-N'-2-3i ;^ /V V'B^ 

(N-2-hydroxyethylpiperazine-N' -2-ethanesulfonic acid; HEPES)^ 
3m g/ml >r v'^ y 5 ;x g/ml Y =7 :y "7 1^ ^ 5 mmol/L bf/Hf 

:^ b y 125 nmol/L 1 mg/ml =7 ^ f — ;^ <lr 

^JP Ufc^«&) ICI^^S C02-f ^^:3r:=.-<— iJ' — 't'T*37*C-e24NFKl§« U^^o 
^^^^ i^:^ S (Blasticidin S) (KK-400 : ^WSS^ttM) 

*2.0/i g/mllZl/iS i 5 tC^JP 9 6 9^7" 1^- h \^^^ (500~ 2000*8113/' 
?t) LT^«*^TV^. pGERbsrR2;5S^&#:DNA{c:m;?f.ii*tLfc^^?^irteife*N 

(i^ D — i/) ^#^^#bfc» 2. 0/i g/ml(^:/^ 

^1^'f S ^•^t?RPMI1640-ITPSGi^Jfe-e/lift UfCo 

^%n(Oy^V ^ ^7 K^5®V^^^^Vh^^?i^®fe|fet*KJMGER8jallla^^*5• 
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pAGalSdl-luc^3i V-^ b n tK V — a X "9 2 0 ffl^^ UfCo 

mm'4k. 17^ b 7 v^:^'->'KE8875 — (j^^geiOnmol/L) 

mS^^M^Mm^^ 11% h V h i^X-lOO. 100nimol/LKH2P04(pH7. 8). 1 mmol/L 

i^5^:^;^v-r h-.'i'] iooMi<£r> ±mmmm\^^WimA^. mw^m C25 

mmol/L i^Jl^^]) V (pH7.8)^ 15 mmol/L MgSO^, 5 mmol/L ATP^ 0.33 

mmol/L /Vi^ 7 y 300 /z 1 g Wl ^ A U . 10#r«1 <^ B ^ S ^^S!l ^ L . 
31 LfCo it tfe J?) . 17/3 b ^ x^:^— /I'^S^AP^ 

T -e © :7 31 7 — 1> ay ^ L o 

K JMGER8iNfl ja <Sr 51 iR b „ 

#%0»J 5 9 :;Jct5'/V«7Vi^73i7— -^^VxK — Vd? — — 7^7 
5 K pACREpluc Ojt^ 

cAMP;;£;^@B2?U (cre) <^)i!j^9Tl-*J ^ • ^i-i/ ^i ^ — if ^^^^ ^^^i- 

6i^i<D-e#Sl^:!K— iJ'— TT"^;^^ KT?fe 5 pACREpluc Sr^T*^;^ ^fetr it ^ 
UlTCo pACREplucfi, ^^-f ^n-e^ >:x:^ii»ttjl^^*5 J;TJJ3i7';^^>f >- • x< 
— . i> >f ^1^;^ ©oriP^^ U"C 5o 

pAMo[i^^~':^/V-;r:/-x^^ ;a-n ^ 5 ;^ h y — (J. Biol. Chem. 

268^. 22782K (1993=^), S'JiS pAMoPRCSSc (#^^5-336963)] ^Clallfgg 

^^-^^-fbt. -;^;Ff^^$nfcDNA©f>T-^^#bfc„ ^DNA^K-^MiulT'l3S:9-t^ 

-(bb. 9. 5kb<PClaI-MluI^M-^Stm bfci, pAGE248 [i^^— • . 

y{ -^xi^^-fj )V ' ^ y \) ^ (J. Biol, Chem. )x 269#, 14730M (1994^)] 

4^ Claims i tJ^MlulT? §) U^ ^^>f ti ^ i^Mttit-e^F * -^tf 1. 5kb0? 

ClaI-MluI^>T-^gt# Ufe- pAMo^&S5©ClaI-MluIif>^^■^ :J3 J; tJ«pAGE248ft 5l5 

<PClaI-MluIif>T-^^-a- 7*7 5: KpAMoh^at^ bfCo 
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pAMohS:XhoIi:Hin<iIIIT?^»rms /^-r ^Vi-^^ V i^B» test's ^ Sr-^tfXho I 
-HindIIIgf>T-<Sr^# Lfco pAGal9-lucilrSalIi:HindIIIt?§J»f oriP, 
Gal4UAS^-^tf SaiI-IiiJldIII^>i'^fe# l-:^-o pAGal9 - luc * ©Sail - 
HindIIIir>T-. *3 i t;5JbBpAMohS5t5 0 3aioI-HindIIlWJtSr^'a--r 5 - t \^ 
J: 9 . 7" 7;^^ KpAGal9hSrig^ Lfco 

pBluescriptll KS+ (:^#«6a*t»l) * Sal I J; tl^ Xho I "C »r U fc ^ . 
33^;^ 7 T^—-^ (Alkaline Phosphatase E. coli C75^ ^Mattt$S) 
XWl y V^-fb^aa T ^^If y ^^Wtta^^Sr-^tf Sall-Xhol »f>T-Sr^ 

5^-^ K^T=^ — /'^^•^S :it\^iiy). CREiB^J^ 2^^tS — ^m. DNA 

L^e ^"Jf:^ DNA t pBluescriptll KS+*5f5®±^ Sall-Xhol ^f-H-^rj^-a- 

CREBB^y*^ 2 o-g-tf 7^7 :^ ^ K pBS-CREI ^iS^ LiTco pBS-CREI tt. 
^-Tjc^ DNA Sai l ^^SP^fe*5 it)? Xhol ^ 5 l^il t-^^ 

pBS-CREI ^Sr Sea l j3 i TJ? Xhol "t^^if b 7 T — f 1 <^ or i ^^ts 
Scal-Xhol if >T- ^# U oPBS- CREI <l: Sea l jo i TJ« Sail "C^] ^ L ColEl ori 
Sr-^tf ScaI-SalI.IWJt&'^# Ufeo pBS-CREI * 5l5 O Scal-XhoX »f>T-43 J:TJ5 
Seal-Sall mYC^I^^ b. CRE iB a?IJ 4 O pBS-CREII <S:5tfifebfc, 

pBS-CREII ^ Seal *3 i TJ? Xhol "C^^ b7 r — fl ori <Sr-^tf 
Scal-Xhol if>T-^^# bfCo pBS-CREII Sea l id iiXJ- Sai l "C^Jif b ColEl 
ori ik-^tS Scal-Sall ^^i" * Sl# b „ pBS- CREII S5j5<D Scal-Xhol ^>t*5 
itJf Scal-SalX^M-STj^-a-b CRElBJIj^ So-^tf pBS-CREIV ^it^bfco 

pBS-CREIV ^ Sea l *5 J; t5 Xhol "T^J^b^ fl <^ ori Sr-^tf 

Seal-Xhol ®f;H-*ffif# b]to pBS-CREIV ^ Sea l *5 i t)? Sai l -e§J»f b ColEl 
ori ^-^t? Seal -Sail ®fiT-^IR# bfCo pBS-CREIV S 5i5 O Seal -Xhol m )^ ^ 
iTJ^Scal-SallifK-iSrl^^b CRElB^Jtr 16 -^tf pBS-CREVIII ^ifefife bfCo 

pBS-CREVIII * Xhol -e§J^#^ Klenow^aSb. $ b lil Hindlll tf^Jifi- 

S^ilCiUx 16 ^© CRE Sr-^tf Hindlll-Xhol (5F?&5^SS3) f^Jt*Sl#b 

pAGalSdl * laul i: Hlndlll -C^»f b. 1. 4kb © Mlul- tUndlll »f <!: 

:Sl#b:/to pAGal9h ^ Xbal ■C§]if^^ Klenow b. $ b Mlu l "C^ift" 
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S J: 9 xbai (5p?t5l?SS) -Miui »f >i- t pBS-CREViii ft 

(O Hindlll-Xhol (51Z?t5|5SS) ifJt. pAGalSdl ft Mijul-liindlll ®f Jt . 
*3 j;t;t pAGalQh ft5|5(^ Xbal (5p?t5|Cig) - Mlu I ir >H- ^ -6- L . :/7;^^K 
pACREh jgfiK Ll/to 

pAGal9-luc <Sr Xhol h NotI "C^]^ b^ *c • ai ^^-^sl^^Sr 

-^tf XhoI-NotI if>T-^St# LfCo pACREh S: Xhol t NotI T^}^ CRE IE 
j^J^Sr-^tf Xhol -NotI gr>T- =S:Bt# Lfe.pAGal9-luc ft 0 Xhol -NotI gf^T-. 
*3 itJ^ pACREh ftjfS© Xhol -NotI ^^t^^-^i-^ rilJlJ;?)^"^^^ K 
pACREluc <Sri^^ L:/i:o 

pACREluc ^ Hindlll -e§3»f^. Klenow $ b Xhol "C^if-r 5 Cl 

CRE Sr-^tp Hindlll -Xhol m¥c^ j: /V • /I- 5^ 

liindlll (^?t5|cffl) -Xhol »rK-*^tt-ettffii»b 

fCo pACREluc ft jfeOJiia 2 liindlll - Xho I if -^i" ^ iSS 'S' i" 

5 i i (Jl i «? X pACREluc ^ (D CRE IB^UJiiJSO Hindlll b bfc 

^ :^ 5 K pACRElucH <Srjt^ bfco 

pGL3-Enhancer vector Ct'h p< :«f (Promega) thSSD 4r Hindlll t Hnal "C 
^^L. luc+jg^^ {^mW.<Oi^^ ' jViyy auy—-^m.^'=f-) 
Hindlll-Hpal ^^t" Sr^# b ifooPACRBlucH iS: Not I "C^ »f # ^Klenow iOiS b^ 
$ b ic Hindlll -r^mm-r S r I- J: 19 . CRE $:-^tf Hindlll-NotI 
©f Jt Sr®l# bfCo pGL3-Enhancer vector ft ^ Hindlll-Hpal ^^t. *5 i TJ« 
pACRElucH ft*© Hindlll-NotI (^tt^iffi) »f ^ -T 5 CI Id j; «9 7 
:^ ^ K pACREpluc *5t^ b]fe, 

6 0 : GPR4f|#^^7°^^ ? KOitfife 
t MHiftjROmRNA ^^V" 5/ ttSli) ^l^g^V^, SUPERSCRIPT 

First-Strand Synthesis System for RT-PCR (^T'^^tgS) {Jl i 9 — 5^^cDNA 
^•a-fiKbfco ^ — *<^cDNASr7K-^250f&^^ bfc^?iS5Az l^Sr^S t bX. 12 
# 7*5 i TJ« 8 :^ b la * -r 5 -g- ^DNA ^ GPR4at ^ ^ fSF ^ 6<J 7 ^ 
— <bbTffiV^. PCRJC i D GPR4 cDNA^ffil# b:fe., GPR45t^^#^6t 5 
>-<Z)iB^J{i^ GPR4ja^^(^>iB^J1f ^ (GenBankSA## : U21051) ^^:SV^T 

112 



wo 2004/017994 



PCT/IB2003/003470 



I5?tt-Ufc„ t i^Xti^ PfuTurbo DNA Polymerase (Stratagenelt^) 

St<OMm^^^i^m bfCo PCRfi. — •^>'l'1^^ ^ =7 — DNA engine (MJ Research 
?SrffiV^, 95'CT'5^^<^)«!!S^x 94'CT'1:^Fh^. 60'CTrl^FB^. 72'CT-l 

HindIII*5 it^JNot I -C^ir UfCo GPR4 cDNA tP »f -fr iSr T ;«f n — ^ -J^ fi 
^^ilijfe}^: J: leliDl Lfco 

^§3ififK■Sr^ KDAGal9-nd(^HindIII-Not I f^^m.^ThtS ^ h 

\^^^ . GPR4^^|i|3g7'7 ^ 5 KpAGal9-GPR4<lr#^ UfCo 

pAGal9-nd tp©@BJ0{J:#^e<FJfe7'^-r (iB^JI|-§- 9 *5 i t/f 10 tJl^ L 

fegaa^U^^-rS-a-fife DNA) ^^V>-C. ^ cDNA O 5'ill!l*3 itJt 3*-ffl!lOia2?IJ^»: 

m cDNA ©^iSKia^js:^^ b GPR4 sr3~ KUTv^s i t ^mm^i'ito m.m 

Ml^i<D^M\^i-±. y^—'^:^ ' ai/V-^—^tO DNA iy—^ — 377 t^Jt^^ 

y b (ABI PrismTM BigDyeTM Terminator Cycle Sequencing Ready Reaction 

-^y^^ Kle:m^jiAyfdDNA»f>i-©ia^J<lr^^ GPR4 ^ = — K U T V> S 

#%^»J6 1 : GPR4(OT y -fe^ )NBBa<^«m 

GPR4f|^|S^:7'7 5 KpAGal9-GPR4 {Zfzs) ^ XXJP ^ -~:f'7 ^ 

? KpACREpIuc ( 2 At g ) ±iB^ l^:?' l^— "iX a i/«fe(C J; »9 . 6X10" 

»B&OKJMGER8{c:^^^A bfCo ^?f^K^t^:»Sr8mlORPMI1640-ITPSGi^M6{;i)^ 
^SL. COg-f ^^d^^^ — iJ^^tfi^ 37'CT24NF^m* bfCo if 7 :^ V 

iJ-'fi^i^S (2.0Mg/ml)^ -'^-f '^'f '^V'B (300m g/ml) ^itJ^e;^^!^ 
f^W' i^^'CSOOM g/ml) ^^^An Us ^ biJ114B F^l§« L-C^3^?i0W^ifet!ic(GPR4 

r 5/-fe-r3SBfi&^iq^^)Sr^#b/co^?^Mtelfet5fc«r.:^^;^ h i^-T e^V' s (2. 0 

/ig/ml), /N^ ^n-^^ v':/B (300Mg/ml) *3 i tJ« ^ "T" ■< "i^ (500 
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fi g/ml) Sr'g-tfRPMI1640-ITPSGJ^fi!J'T?j^f^ Lfc, 

Picnic LT. 3 h n — 5 KpAGal9-nd ( 2 M g ) *5j;TJfV3K — 
^—yy:^^ KpACREpluc (2At g) ^KJMGER8jz:*^A ^MMM^^W 

##^J 6 2:-^ ft5l50 t b GPR4 :jx^ n =^ FfS DNA O n — ^ 

t f GPR4 jte^<^i!fe^iB^Jffi# [Accession(AC) No. U21051] S {Jl , NCBI 

UTx >^ y y A ia2?>J (AC073784) *5 J; T/f^^ © Expression sequence 

tag(EST)iS^J (BF178464^ AA968193^ AA798732^ AI840893^ AI851037) 

$n:fe:o ^-^ "^j^-i^y ixia^ji: EST i)^ iomm^ti-^&^^<om.mmn^mm 

3?IJ#-8- IZiZT^VtZo mr^/mm^ii^. m^^^ ^^7 CGENETYX win ver. 
5.0 {yy Y !>3iTl±gi)] i^ffiV^Tfc h GPR4 ^ ^iS^J i: tb|5? b i: 

r^, 92. 7%o— ife^s^fe b^xfCo 

•^t^^COM V GPR4 Jj^^n (-^ GPR4) -t?fcS w t /65 4t ^ H ife: o 

t«eoT. e^;^ GPR4 S DNA {i. rfT|g , * fc fi<^^ <0 "CP 

^ tt^-V^ ^ :^ cDNA zfy d — U,@E5?iJ#-i- 14 -e^ 

-fe s/ h Idfflv^fc PGR KXV) r i: ds-e# 5o 

#^^»J 63:7yhft5l5<^fch GPR4 /fc^ni^Sr^ — K-TS DNAO^n — = 

l: h GPR4 it^^OJ^^lB2?li1t^ (AC No. U21051) ^SrSl-s NCBI (Of*— ^S'-^ 
— :^^M^t LT^^SrtTofco ^Oi^:^. IS IH&OiSS V>iaa?(I Lx 2o© 
7 b -i^y Aia^J (AC119447. 2 *3 J; AC096180. 2) *3 i TJ«^#[ <^ 7 y h EST 
IB^J (BF544182, AI17G948, AI008858, AI235374, AI50287K BQ194515) ;6S ^ 
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»k:iB5iJ## 15*3 J:tJ5iS?ll#-i- 16 KUm (O m.mm^l ^ m -f ^ :^ 9 dr^^ u 

V';^g^K#-* 1.0 m mol/L <£r>^7-r-=r — -fe-/ U-CffiV^. 
7 hBiP*5l5 mRNA ;5^?jf^$^ tfc cDNA 2m L tr^M^;lffiV^, 
^Sd5 200Mniol/L S J: p dNTP (dATP, dGTP. dCTP. dTTP) . Taq Gold 

K/^^—^^yzs-iX^-^^^m^ 2. 5 ^(£^3 iU? 1 X Taq Gold (Mg plus) Wl'^WL 
(^w.dE.i^^^v^w-|i-)^^^^jEg:^^gj 40;i L T^^#T-e PCR ^ 

fro fc, 

1^ — ^ 7 — PTC-200 (MJ y — 9^%t©i) <S^ffiV^, 95*C 

-t? 10 5^r^*m^#. 94'C-e 1 55t:-t? 1 72'C-e i H^f^(n>:sLi^^ i 

f-^ ^/l^i LT 30 ^/^fTV^, ^ 72*0 -e 5 ^WABf^Uyto 

#e>tb:fe: PCR RfSIRJ; t) 5m L <Sr5>ll T ^ ^ — 7^ ^ )V'm.n.^mi\^ X. "0 
GPR4 Sr=i— K-rs DNA 1. ikb O DNA »f ^t" /55 if |6 $ ^1 

QIAEX II Gel Extraction Kit (QIAGEN ^hM) ^ffiVNT> ^Mfo 

. -h^-emiCZ Lfe DNA »f/t 50ng pTTBlue T-Vector (Novagen ttiSi) 50ng 
h-^ DNA Ligation kit ver. 2 (^fgitttii) ffl V^ T ^SS Id ^f* ^ tb 

= T/HJ:^ieoT5Siig 5 K DNA ^#fCo #bn:rcmmx. 

-f?-^^ K DNA ^Jl v^T:k:fl§0 JM109 ilrf^S^lfe U-C# bnSJF^K^J^^ 
li^h. ■^Sl- J: !9 ^ ^ K pT7RG <£:#fco ^ ^ K pT7RG (D^m^iB^J 

Sr^^uifcj^ms PT7RG \TL\tw.nm^ 18 -C'^s tb5*^sia3?iJ^*i-'5>^ 

l.lkbO cDNA ;5S-^^^xv^^i:oia^J#-^ 18 -t?*$tLS*£SSa2?!J;5»e)/jt5 DNA 
lj:=t — K^tbS^KP KOT ^ / ^iE2?U Sria^J*-^ 17 ic^ Ufc, 

5 y^iaa?!!^. :^|ff:?'ct ^7 a [GENETYX WINver. 5. 0 ( y 7" h !>3iT*tSS)] 
^^V^-Ct :}3j;TJ5-^r>;^ GPR4 O T 5; / ^SB^J itblS^bfctr^, -^^X 
^•tt93. 0%. 99. 2%0 — ifedS^fe btbfe, 

7 h <^ t b GPR4 *:^13 ^ V Y GPR4) "C S t /55^||^§^;te 
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-fk-g-^l 1 20 mg 

fL*i 143.4 mg 

ll#&^7*>':7°>' 30 mg 

fc K P ^ tf/U-fe^va — ^ 6 mg 

;=^-7^T y VM-^ A 0. 6 mg 

200 mg 

mmm 2 : i^it^j 

*0f;^ -fb-g-i^ 5 2 mg 

iftJiii^'-Y Xlft 200 mg 

*tSl#m Wi^'^:/ 24 mg 

1/ y -fe y so mg 

^Mrnmw:^ 1.72 ml 

2.00 ml 



@a3«j#-^ 1 - AXiB>?y(^iftig : dna 
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ia^j##4 -AT.mm(Dmm dna 

@B3?IJ#^ 5 - KT.Wm<om.m : DNA 
ga3?tJ#-§- 6 - AX@B^jOUi5^ : -g-fifeDNA 
iB?y#-§- 7 - AXBB?U<Diaig : -g-^DNA 
iBJiJ##8 -AXiB3?yo^M : fife DNA 
ia2?iJ#-§-9 -AX@B3?iJ«)|fteg : fife DNA 
iB^J## 1 0 - AXi2^J©iaBJ : -g-fife DNA 

iB^j#-i- 1 5 - AJimmomm -g-fife dna 
e -AJ^mm<Dm.m :>fifeDNA 
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2 . JEAT® 1 ) ~ 4 ) 

3 ) ia^J#^ 1 8 |B«(DmSiB^id^ Ufc 5~6 om.'^-h^^fsi 
4) ia2?ij#-^l 2. 1 A^i.XJ-\ 8 bSfitbS v^-r^^;5» — olJ:iB«©*gS 
tg^W^J-r-S 5~6 O hfii^-^)) :J'V:^5=-K*fc«^;^y =^5? 

3 . iJjl,T© 1 ) ~ 4 ) 

4) ia^j#-^i 1. 1 z^iixj-i 7 3i=» bigf^tis v^i•n*» — ojciattor^ 
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4. 5^ (I) 




ttlfet> b< f4#^fiifeOlt^#T>'V=ar/V>lr^-t-;;>*. R* *5 j; tJf R» ^sgl^fsm 

cf^RT ri7k^> ei^t> b < fi^ejfetoiSieiT/i'^/v. Kifet> b< {±^aife<^ 
r±#^at^©T y sifet> b< \'tif^m.^<or =7 fl^^ . b < 

tt^®lfe©«|gSST7l'^>'V«:^-t-).-SR^"(^«t>.R^M4S&IB R^ 
-CONR«»R«» (^C^f. R"*'*? iTJJ R^-ti Jetton a& IE R^dSitJ^W^ R" PI ^-C*> 
5). -CO^R^" (iC'fx R^'firtr^ R'i|^«-efe5). -rR"R"R» (^tf. R":^5 
J; IF R^" (i^n^tLBtifa R« *5 Jz'u^gflS R« h ^9 f±®^ T /V =3r /V. 

^MlT ^ ^ *f:i{*T 7^v=3r7VSr^'^). Jj^y^^/^. /V =3p , :^ fc 
(iv'T y Sr^ b. 

RMiTK^^ iSifet b< f:i^eifeo{S^T/i'=¥/v. ei^ts b < \i1f^W.^(n> 
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n {4 0 *fcfi 1 

X ri-(CH2)2-*fcf4-CH=CH-<lr^ 

Y (II) 




z» fcitJ? f4l^-*fe rim's: o-CtK^s ei^ls U< fi#^»Jfe<^tei8iT/V'¥ 

mTyi'^/v&^^;6='x z» is J:tJ« z^ t^^^^fimi^-t ^ 2 o^^^M^i: — 
^^Ji^fife b. 

z' riTK^. ei^tj b < «^emc^is^T/>^/>. smtj b < {4^g^<^-iyi? 
^i^^x gifet> b< tt^gi^ioT^/v^^i'. *^tf±gmt b< fi^gjft©^ 



5 . R' j55-NR6R«-t?fc D , R«*3 iXJJ R«d5g|Jg^5^^1S^ t — S^m^feoXg 
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6 . R*;55:^^-Cfc5!t3RoimiBll4«*;fe:ti^ 5«{2:fB^(Di!^&<D^B;&:fe 
m © S © ^ ^3 J: 15 / * S! 3^ J o 

1 0 . i^S©^B&*5j;TJf/*:^W:m^^oaSjfiOf:ifc©ft5J^<©«iffl0 4«~ 

A it * « -e n b o n a ^ eti I- fi= ^ $ n 5 m © ^ ffl , 

1 1 . @B^j#-^ 1 1 mm<oT 5 y mmm ^ ^-t ^ m & w <d 1^ -r ^i-mm\^m 

^ S3 J: / * ?& ;^ o 

1 2. ft 3f^©|iSffl0 2 ^{cia^© 1 ) ~4) <^>v>-f ^id* — o(D;j-y =f5?^ v- 

1 3. n^(D^mm3m\^um<D 1) ~4) ov>i»^;6^ — o(omw(ofhm^ 



121 



wo 2004/017994 



PCT/IB2003/003470 



\z.W.n.(0 1 ) ~4) OV^-f tLTi^— o©:^ U =f5t V;e-5=- K^fcJi^^a-y 
SS©1) ~4) ©V^■f tb:d>— 0<C»^^<Z)^^e 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO. , LTD 



<120> An agent for preventing and/or treating asthma 



<130> 11504W01 

<140> 
<141> 

<150> JP 2002/241523 
<151> 2002-08-22 

<160> 18 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 1 

tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 54 



<210> 2 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

tgcattgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttg 54 



<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 3 

tgcattctag ttgtggtttg tccaaactcg agcccgggg 39 

<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

gtacccccgg gctcgagttt ggacaaacca caactagaa 39 

<210> 5 
<211> 40 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 5 

tcgacggtat cgattcgact gacgtcatac ttgacgtcac 40 



<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 40 



<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

gccccagaag cttaagtgcc caccatggg 29 



<210> 8 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

gttcattgtg gcggccgcag catcttcagc tgc 33 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

cggagactct agagggtata taatg 25 

<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

ctaatacgac tcactatagg g 21 



<210> 11 
<211> 362 
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<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Gly Asn His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp 
15 10 15 

His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu 
20 25 30 

Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin 
35 40 45 

Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu 
50 55 60 

Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His 
65 70 75 80 

Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He 
85 90 95 

Phe Tyr Thr Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser 
100 105 110 

Val Asp Ars Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu 
115 120 125 

Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr 
130 135 140 

Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg 
145 150 ■ 155 160 

Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly 
165 170 175 
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Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe 
180 185 190 

Pro Trp Ala Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val 
195 200 205 

Arg Gly Ser Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg 
210 215 220 

Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr 
225 230 235 240 

His Val Leu Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp 
245 250 255 

Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu 
260 265 270 

Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu 
275 280 285 

Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu 
290 295 300 

Leu Arg Phe Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser 
305 310 315 320 

Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys 
325 330 335 

Ala Met Thr Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin 
340 345 350 

Val Gin Leu Lys Met Leu Pro Pro Ala Gin 
355 360 
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<210> 12 
<211> 2932 
<212> DNA 

<213> Homo sapiens 
<400> 12 

ctgcagtcag gcggtgaact gacttcatcc caatccctca gcccccacca ggaccagtct 60 
ggagtccctc ccctgccccc attgaaattt cccttccgtc cccaaactta cctctgatct 120 
agacottact cacctccttc ctgtttccta agactccttc ctgccgtcca cagaccgagc 180 . 
cttttatctt tgtccaccct gtgccagaca cctccttttc cagaaccttc tccttactgg 240 
tgaccttact tatctctgtt gctttctggg gtcctaggaa atgccagcac tcccacccac 300 
attgcctgaa ctttccaaca ctccctagct gcgctgtgtc ctatctcaac acttcctcat 360 
gtatttcttg tgtcttctag aacattcccc cgccattatt acttcaatat ggctacacat 420 
acttcctaat tgccctgcaa accatctcct tctcaccatt gcccagcgat gctttcgtct 480 
cctccataaa cactcccgga gaccaatttt tgtgtcaccc ccatactccc tcgttgacac 540 
actgactcca tacataacct ccttgaaaaa cctctttatt aatctcacca tcctccagac 600 
ttccctcctg tcataattcc atccctcctc caacttttcc ctctcaagct ctgcccttcc 660 
cagcccagcc cagcctaccc aacctcatct cttccctgta gaccacatcc caccatgttc 720 
ccctgagcct ccaaggaagg ggctcagggg gccccatggc ctcccgctcc ctgtggcccc 780 
acagcccccg tgggccaggg gaagcgcccc agaagccgaa gtgcccacc atg ggc aac 838 

Met Gly Asn 
1 

cac acg tgg gag ggc tgc cac gtg gac teg cgc gtg gac cac etc ttt 886 
His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp His Leu Phe 
5 10 15 

ccg oca tec etc tae ate ttt gte ate ggc gtg ggg ctg eee ace aac 934 
Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu Pro Thr Asn 
20., . 25 30 35 

tgc ctg get ctg tgg gcg gee tae cgc cag gtg caa cag cgc aac gag 982 
Cys Leu Ala Leu Trp Ala Ala tyr Arg Gin Val Gin Gin Arg Asn Glu 
40 45 50 
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ctg ggc gtc tac ctg atg aac etc age ate gee gac etg etg tac ate 1030 
Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu Leu Tyr He 
55 60 65 

tge acg ctg ccg ctg tgg gtg gae tac ttc ctg cac cac gac aac tgg 1078 
Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His Asp Asn Trp 
70 75 80 

ate cac ggc ccc ggg tec tge aag etc ttt ggg ttc ate ttc tac ace 1126 
He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He Phe Tyr Thr 
85 90 95 

aat ate tac ate age ate gee ttc etg tge tge ate teg gtg gae cge 1174 
Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser Val Asp Arg 
100 105 110 115 

tac ctg get gtg gee cac cca etc cge ttc gee ege etg egc cgc gtc 1222 
Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu Arg Arg Val 
120 125 130 

aag ace gee gtg gee gtg age tec gtg gtc tgg gee acg gag ctg ggc 1270 
Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr 61u Leu Gly 
135 140 145 

gee aac teg gcg ccc etg ttc eat gae gag etc ttc cga gac ege tac 1318 
Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg Asp Arg Tyr 
150 155 160 

aac cac ace ttc tge ttt gag aag ttc ccc atg gaa ggc tgg gtg gee 1366 
Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly Trp Val Ala 
165 170 175 

tgg atg aac etc tat egg gtg ttc gtg ggc ttc etc ttc ccg tgg gcg 1414 
Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe Pro Trp Ala 
180 185 190 195 
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etc atg ctg ctg teg tae egg ggc ate etg egg gee gtg egg ggc age 1462 
Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val Arg Gly Ser 
200 205 210 

gtg tee aee gag ege cag gag aag gee aag ate aag egg etg gee cte 1510 
Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg Leu Ala Leu 
215 220 225 

age etc ate gee ate gtg ctg gtc tgc ttt geg cec tat cac gtg cte 1558 
Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr His Val Leu 
230 235 240 

ttg etg tec ege age gee ate tae etg ggc ege cec tgg gae tgc ggc 1606 
Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp Asp Cys Gly 
245 250 255 

ttc gag gag ege gtc ttt tet gca tae cac age tea etg get ttc ace 1654 
Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu Ala Phe Thr 
260 265 270 275 

age etc aae tgt gtg geg gac cec ate etc tae tgc ctg gtc aac gag 1702 
Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu Val Asn Glu 
280 285 290 

ggc gee ege age gat gtg gee aag gee ctg cac aae ctg etc ege ttt 1750 
Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu Leu Arg Phe 
295 300 305 

ctg gee age gac aag cec cag gag atg gee aat gee teg etc aee ctg 1798 
Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser Leu Thr Leu 
, 310 315 320 

gag ace cca etc ace tee aag agg aac age aea gee aaa gee atg act 1846 
Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys Ala Met Thr 
325 330 335 
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ggc age tgg gcg gcc act ccg ccc tec cag ggg gac cag gtg cag ctg 1894 
Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin Val Gin Leu 
340 345 350 355 



aag atg ctg ccg cca gca caa tga accccgagtg gcacagaatc cccagttttc 1948 
Lys Met Leu Pro Pro Ala Gin 
360 

ccctctcatc ccacagtccc ttctctcctg gtctggtgta tgcaaattgt atggaaaaag 2008 

ggctgtgtta atattcataa gaatacaaga acttaggaag agtgaggttg gtgtgtcact 2068 

ggtcaacctt tgtgctccca gatcccatca cagtttggcg attgtggagg gcctcctgaa 2128 

ggaggagatg agtaaatata tttttttgga gacagggtct cactgtgttg cccaggctgg 2188 

agtgcagtag tgcagtcgtg gctcactgca gcctccacct cctgggctct ccagcgatct 2248 

tcccacatca gcctcccgag tagctgggac cacaaatgtg agcccaccca tgcctggcta 2308 

atttttgtac tttttgtata aatggagtct cactatgttt ccccaggctg atcttgaact 2368 

cctgggctca agagatcctc ctgccttggc ctcccaaagt gctcagatta gagatgtgag 2428 

ccgccatgtc tggccagata aattaagtca aacatttggt ttccagaaaa taaagacaaa 2488 

tagagaaggt tagatttttt tttttccaac aagtggataa aagtctgtga ctcgggggaa 2548 

agtggaagga gaaatgcagc cgatatagag tcattatgtt tgcaaagccc ctggtcatac 2608 

aggccaggga acataagacc gcaattctaa gtttctagat aaacagcgat ctccaagtca 2668 

agactgagga tgaagaggga gaatgtcaga actcaagtga agggcaatca gggcagactg 2728 

cctggaggag tgatgccaga aggtttggga agaaggtgtg ggacaagaag aaagggtatt 2788 

tattcattca ttcaacagag gtttatgtag ggcactgtgc tgggtggggc tggggacaca 2848 

acaatgactg aggcagcctg gccttgcctt cacagggctc accatacaca agtaaataaa 2908 

aaatatgtaa tgtttggaat tgct 2932 



<210> 13 

<211> 365 

<212> PRT 

<213> Mus ffiuspulus 

<400> 13 

Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
15 10 15 
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Val Asp His Leu Phe Pro Pro Ser Leu Tyr .Ile Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe' Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 



Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 



11/21 



wo 2004/017994 




'CT/IB2003/003470 



Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 14 

<211> 1098 

<212> DNA 

<213> Mus musculus 
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<400> 14 

atg gac aac age acg ggc aca ggg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

gtg gac cac etc ttc oca cca tct etc tac ate ttc gtc ate. ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr lie Phe Val He Gly Val 
20 25 30 

ggg etg cec ace aac tgc ctg gee ctg tgg gea gee tac egg cag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc caa cac aat gag ctg ggc gtc tac ctg atg aac ttg age att gea 192 
Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

gac ctg ctg tac ate tgc act ttg ccg ctg tgg gtc gac tac ttc etc 240 
Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

cac cat gac aac tgg ate cac ggc cet ggc tec tgc aag etc ttt ggc 288 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

ttc ate ttc tac age aac ate tat ate age ate gee ttc ctg. tgc tgc 336 
Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

ate tec gtg gac cgc tac ctg get gtg get eat ect ctg cgc ttt gea 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

cgc ctg cgc egg gtc aag aca gea gtg get gtg age tct gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
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130 135 140 

gcc acg gag ctg ggc gcc aat tea gca ccg etc ttc cat gat gag etg 480 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 . 160 

ttt egt gat ego tac aac cac acc ttc tgc ttt gag aag ttc ccc atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

gag cgt tgg gtg gcc tgg atg aat ctg tac cgc gtc ttt gtg ggc ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ecc tgg gca etc atg ttg ctg tgc tac cgt ggc ate ctg agg 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

gea gtg cag age agt gtg tec ace gag cgc eag gag aaa gte aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgt ctg gcc ctg age etc ate gcc att gtg ctg gtg tgc ttt gcg 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

cct tac cat get etc ctg ctg tct cgc age gcc gtc tac ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

ece tgg gae tgt ggc ttc gag gag cga gtc ttt tct gee tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tee ctg gee ttc acc age etc aat tgt gtg get gae ece ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
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275 280 285 

tgc ctg gtc aac gag ggt gcc cgc agt gat gtg gcc aag gcc ctg cac 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aac etc etc cgc ttc ctg gcc age aac aag ccc cag gag atg gcc aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

get tec etc acc ctg gag aca cee ttg acc tec aag agg age ace ace 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

gge aag teg tee ggg get gtc tgg gca gtg cet cog act gcc cag ggg 1056 
Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

gac cag gtg cca ctg aag gtg ctg ctg ccc ccg gca cag tga • 1098 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 15 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

at aagct t gccaccat ggacaaeagcaegggcae 36 



<210> 16 
<211> 33 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

tagcggccgctcactgtgccgggggcagcag 



<210> 17 
<211> 365 
<212> PRT 

<213> Rattus norvegicus 
<400> 17 

Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 
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He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240. 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 



Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 
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Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 18 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 
<400> 18 

atg gac aac age acg ggc acg tgg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
1 5 10 15 

gtg gac cac etc ttc cca eca tec etc tac ate ttc gtc ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

ggg ctg ccc acc aac tgc etg gee etg tgg gca gee tac cgc eag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc cag cgc aat gag ctg ggc gtc tac ctg atg aac ttg age ate gca 192 
Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

gac ctg ctg tac ate tgt acg ctg ccg ctg tgg gtc gac tac ttc etc 240 
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Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

cac cat gac aac tgg ate cac ggc ccc ggc tec tge aag etc ttt ggc 288 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

ttc ate ttc tac age aac ate tac ate age ate gee ttc ctg tge tge 336 
Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

ate tec gtg gac cgc tac etg get gtg gee cat ccg ctg ege ttt gcg 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

cgc ctg cgc egg gtc aag aca gca gta get gtg age tec gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

gcc acc gag eta ggc gcc aac teg gca ccg etc ttt cat gac gag etc 480 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 . 150 155 160 

ttt cgt gat cgc tac aac cac ace ttc tge ttc gag aag ttc eee atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

gag ege tgg gtg gee tgg atg aac ctg tac cgc gtc ttt gtg ggg ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ccc tgg gca etc atg ttg ctg tge tac cgc ggc ate ctg egg 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

gcc gta cag age agt gtg tec ace gag ege eag gag aaa gtc aag ate 672 
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Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgc ctg gcc ctg age etc ate gee ate gtg ctg gtg tgc ttt gca 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

ccc tac cat get etc ttg ctg tet ege age get gte tat ctg gge egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

cec tgg gae tgt gge tte gag gag cga gte ttc tet gee tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tee eta gee tte ace age etc aat tgc gtg get gae eec ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

tgc ctg gte aae gag ggt gee egt agt gae gtg gcc aaa gee ctg cac 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aae etc etc cgc ttc ctg gee age aac aag eec cag gag atg gcc aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

get tec etc ace ctg gag aca eca ttg ace tec aag agg age ace ace 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

gge aaa aeg tet ggg get gte tgg gca gtg cet cec act gee cag ggg 1056 
Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

gae cag gtg eca ctg aag gtg ctg ctg cec eeg gca cag tga 1098 
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Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 
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